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ABSTRACT 
During f i e l d  surveys  conducted i n  t h e  Cra t e r  D i s t r i c t  of 
Haleakala  Nat ional  Park,  t h e  a u t h o r s  recorded 2 3  s p e c i e s  of b i r d s  
i n  2 2  genera  and 15 f a m i l i e s .  F ive  s p e c i e s  a r e  endemic and two 
c o n t a i n  subspec i e s  endemic t o  Maui county .  Of four  indigenous  
s p e c i e s  p r e s e n t ,  two c o n t a i n  subspec i e s  endemic t o  t h e  Hawaiian 
a r c h i p e l a g o .  Among t h e  endemic and indigenous  s p e c i e s  and sub- 
s p e c i e s ,  - - two ( t h e  'Ua 'u ,  Pterodroma phaeopygia sandwichensis ,  and 
the  Nene, Branta  s a n d v i c e n s i s )  a r e  c u r r e n t l y  l i s t e d  a s  endangered 
on t h e  f e d e r a l  endangered s p e c i e s  1 ist .  Four t een  in t roduced 
s p e c i e s  were observed i n  t h e  Cra t e r  D i s t r i c t .  Two of t h e s e  
s p e c i e s ,  t h e  Japanese White-eye (Zos t e rops  j aponica)  and the  
House Finch (Carpodacus mexicanus) ,  were widespread and abundant,  
bu t  t h e i r  impact on n a t i v e  b i r d  popu la t i ons  i s  unknown. Ecolog- 
i c a l  r e l a t i o n s h i p s  of  t h e  c r a t e r - a c i f  auna and management programs 
f o r  t h e  endangered s p e c i e s  a r e  d i s c u s s e d .  
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INTRODUCTION 
We began a  s u r v e y  o f  t h e  a v i f a u n a  o f  t h e  C r a t e r  D i s t r i c t  o f  
H a l e a k a l a  N a t i o n a l  Park  ( F i g .  1) i n  J u n e  1976,  a s  p a r t  o f  t h e  
Resources  B a s i c  I n v e n t o r y  (RBI) implemented by t h e  C o o p e r a t i v e  
N a t i o n a l  Park  R e s o u r c e s  S t u d i e s  U n i t  a t  t h e  U n i v e r s i t y  o f  Hawaii  
(CPSU/UH) . To our  knowledge i t  is t h e  mos t  comprehens ive  s t u d y  
o f  i t s  k ind  y e t  u n d e r t a k e n  i n  t h e  C r a t e r  D i s t r i c t  ( F i g .  2 ) .  
P r e v i o u s  s t u d i e s ,  e s p e c i a l l y  by Dunmire ( 1 9 6 1 )  and Yocom (19681 ,  
p r o v i d e d  i n f o r m a t i o n  on b i r d  d i s t r i b u t i o n  and abundance ,  b u t  were 
more l i m i t e d  i n  s c o p e  t h a n  t h e  p r e s e n t  s u r v e y .  
Dunmire ( l 9 6 l ) ,  summar iz ing  d a t a  c o l l e c t e d  d u r i n g  h i s  t e n u r e  
a s  Park  N a t u r a l i s t ,  l i s t e d  and d e s c r i b e d  t h e  b i r d  s p e c i e s  p r e s e n t  
i n  H a l e a k a l a  and Hawaii  Vo lcanoes  N a t i o n a l  P a r k s ,  i n c l u d i n g  b r i e f  
n o t e s  on t h e i r  d i s t r i b u t i o n .  During J u l y  and Augus t  o f  1963  
Yocom ( 1 9 6 8 )  made s y s t e m a t i c  n o t e s  on  t h e  numbers and d i s t r i b u -  
t i o n  of  b i r d s  h e  o b s e r v e d  w h i l e  s t u d y i n g  f e r a l  g o a t s  i n  t h e  Pa rk .  
S i n c e  t h e  p u b l i c a t i o n  o f  Yocom's work,  i n f o r m a t i o n  on  t h e  a v i -  
f a u n a  of  H a l e a k a l Z  h a s  come p r i m a r i l y  from t h e  p u b l i c a t i o n  of  
i n c i d e n t a l  o b s e r v a t i o n s  i n  t h e  ' E l e p a i o ,  j o u r n a l  of  t h e  Hawaii  
Audubon S o c i e t y ,  a s  was t h e  c a s e  b e f o r e  t h e  p u b l i c a t i o n  o f  
Dunmi re ' s  ( 1 9 6 1 )  work.  Even though  s u c h  d a t a  a r e  f r a g m e n t a r y ,  
t h e y  p r o v i d e  a  h i s t o r i c a l  p e r s p e c t i v e  f o r  t h e  p r e s e n t  s t u d y .  
METHODS 
Our o b j e c t i v e  i n  t h i s  s t u d y  was t o  d e t e r m i n e  t h e  s t a t u s  and 
d i s t r i b u t i o n  o f  b i r d s  i n  t h e  C r a t e r  D i s t r i c t  o f  H a l e a k a l a  
N a t i o n a l  Park  ( F i g .  2 )  by means o f  f i e l d  s u r v e y s .  S t u d i e s  began 
i n  J u n e  1976,  and s t i l l  c o n t i n u e ;  however ,  t h i s  p a p e r  i n c l u d e s  
o n l y  d a t a  c o l l e c t e d  t h r o u g h  August  1978.  We made a t  l e a s t  one  
t r i p  t o  t h e  s t u d y  a r e a  q u a r t e r l y  t o  p r o v i d e  a b a s i s  f o r  a s s e s s i n g  
s e a s o n a l  v a r i a t i o n  i n  b i r d  numbers a s  well  a s  o p p o r t u n i t i e s  t o  
c o n d u c t  r e p e a t e d  c e n s u s e s .  A l though  t h i s  s u r v e y  encompassed t h e  
e n t i r e  C r a t e r  D i s t r i c t ,  a r e a s  where b i r d  s p e c i e s  r i c h n e s s  o r  den-  
s i t y  were h i g h e r  r e c e i v e d  more i n t e n s i v e  s t u d y .  These  i n c l u d e d  
s c r u b  h a b i t a t s  i n  t h e  e a s t e r n  end o f  t h e  C r a t e r ,  t h e  P a l i k u  a r e a ,  
t h e  e a s t e r n  boundary  o f  ~ a u p o  Gap, and Pu 'u  G m a n e .  A l l  a r e a s  
were s u r v e y e d  a t  l e a s t  t w i c e  e a c h  y e a r  and some s i t e s  were 
v i s i t e d  up t o  s e v e n  times. 
We c a l c u l a t e d  b i r d  s p e c i e s  d e n s i t i e s  from d a t a  c o l l e c t e d  on 
t r a n s e c t  c o u n t s ,  u s i n g  t h e  " c o u n t  x d e t e c t a b i l i t y "  method 
d e s c r i b e d  by Emlen ( 1 9 7 1 ) .  I n  some communi t i e s  where t r a n s e c t  
c o u n t s  were i m p r a c t i c a l ,  we used t h e  c i r c u l a r  p l o t  method (Ramsey 
and S c o t t ,  i n  p r e s s ;  Reyno lds ,  S c o t t ,  and Nussbaum, i n  p r e s s )  f o r  
our  c e n s u s e s .  Some e n v i r o n m e n t a l  c o n d i t i o n s  o r  b i r d  s p e c i e s  
( e . g . ,  House F i n c h ,  Ring-necked P h e a s a n t )  do  n o t  l e n d  t h e m s e l v e s  
t o  t h e  u s e  o f  e i t h e r  o f  t h e  above  t e c h n i q u e s .  I n  t h e s e  c a s e s  we 
s i m p l y  coun ted  t h e  t o t a l  number o f  b i r d s ,  e s t i m a t e d  o u r  a r e a  o f  
c o v e r a g e ,  and c a l c u l a t e d  d e n s i t i e s  f rom t h e s e  d a t a .  
More t h a n  h a l f  o f  t h e  f i e l d  work was done  by one  o r  t h e  
o t h e r  a u t h o r  work ing  a l o n e ,  c o v e r i n g  r a t h e r  e x t e n s i v e  a r e a s .  
Under t h e s e  c o n d i t i o n s  it  was i m p o s s i b l e  t o  c o n d u c t  c o u n t s  a t  a  
s t a n d a r d  t i m e  o f  d a y  o r  i n  un i fo rm wea the r  c o n d i t i o n s .  The v a r i -  
a b i l i t y  t h u s  i n t r o d u c e d  t o  ou r  d a t a ,  however u n d e s i r a b l e ,  was 
u n a v o i d a b l e .  
STUDY AREA 
Dur ing  f i e l d  s t u d i e s  and a f t e r  mapping s p e c i e s  d i s t r  i bu -  
t i o n s ,  i t  became a p p a r e n t  t h a t  a  d i v i s i o n  of  t h e  C r a t e r  D i s t r i c t  
i n t o  s e v e r a l  b road  h a b i t a t  t y p e s  c o u l d  p r o v i d e  a  framework f o r  
t h e  p r e s e n t a t i o n  and i n t e r p r e t a t i o n  of  r e s u l t s .  Many b i r d  
s p e c i e s  d i s t r i b u t i o n  p a t t e r n s  c o r r e s p o n d  t o  t h o s e  o f  major  p l a n t  
communi t i e s .  B i r d s  t h a t  occupy s e v e r a l  h a b i t a t  t y p e s  may show 
marked c h a n g e s  i n  d e n s i t y  a t  p l a n t  community b o r d e r s .  
W i t h  t h e  a i d  o f  W h i t e a k e r ' s  ( 1 9 7 8 )  v e g e t a t i o n  map, we 
d i v i d e d  t h e  C r a t e r  D i s t r i c t  i n t o  f i v e  d i f f e r e n t  h a b i t a t s .  Our 
d i v i s i o n s  a r e  based  on g e o l o g i c a l  f e a t u r e s  and v e g e t a t i o n  p h y s i -  
ognomy a s  w e l l  a s  Whi teaker  's  d e s c r i p t i o n s  o f  t h e  communi t i e s .  
T h e  d i s t r i b u t i o n  o f  t h e s e  f i v e  h a b i t a t  t y p e s  is shown i n  
F i g u r e  3 .  They c a n  be  c h a r a c t e r i z e d  a s  f o l l o w s :  
Type 1: Rock; c i n d e r s ;  open  n a t i v e  s c r u b  communi t i e s  ( a p p r o x .  
3 0 %  
and 
v a r  
i n t  
f e r  
mos 
i t s  
c o v e r )  domina ted  by pfikiawe ( S t  h e l i a  t a m e i a m e i a e )  
' o h e l o  (Vacc in ium r e t i c u l a t u m  a n  +!F- V. b e r b e r i f o l i u m ) ,  
i o u s  g r a s s e s ,  e s p e c i a l l y  v e l v e t g r a s s  ( H o l c u s  l a n a t u s ,  
r o d u c e d )  and Deschampsia  a u s t r a l  is ,  and  t h e  b r a c k e n  
n  P t e r i d i u m  a  u i l i n u m .  T h i s  h a b i t a t  i s  by f a r  t h e  
t e x t e n s i v e  i n  -%T-- t e  r a t e r  D i s t r i c t ,  c o v e r i n s  much o f  
f l o o r  and p a r t s  o f  b o t h  i n n e r  a n d - o u t e r  slopes. 
Type 2: G r a s s l a n d s  domina ted  by Deschampsia  a u s t r a l  is, b u t  
h e a v i l y  i nvaded  i n  some a r e a s  by e x o t i c  p l a n t s ,  i n -  
c l u d i n g  v e l v e t g r a s s  and gosmore ( W c h a e r i s  r a d i c a t a ) .  
O c c a s i o n a l  piikiawe and 'Ghe lo  s h r u b s  a r e  p r e s e n t .  T h i s  
h a b i t a t  c o v e r s  e x t e n s i v e  a r e a s  above  ~ o s m e r  Grove,  on 
K u i k i ,  and on t h e  n o r t h e r n  s i d e  o f  K a l a p a w i l i  Ridge .  
O the r  g r a s s l a n d s  o c c u r  a t  K a l u a n u i ,  P a l  ikz, Kapalaoa  
Cab in ,  and  on t h e  e a s t  c e n t r a l  p o r t i o n  o f  t h e  C r a t e r  
f l o o r .  
Type 3 :  Savannah c o n s i s t i n g  of  g r a s s e s ,  n o t a b l y  Deschampsia  
a u s t r a l i s  and v e l v e t g r a s s ,  and mamane (So  h o r a  c h r  so -  
p h y l I a ) ,  w i t h  o c c a s i o n a l  pukiawe and l-Ih-Ti-% o  e o  s r u  s. 
T h i s  h a b i t a t  c a n  be found  a t  t h e  b a s e  o f  K a l a p a w i l i  
Ridge  i n s i d e  t h e  C r a t e r ,  and on and a round  s e v e r a l  o f  
t h e  c l n d e r  c o n e s  on  t h e  C r a t e r  f l o o r  ( e . g . ,  ' ~ ' i l i p u ' u ,  




Closed na t ive  scrub communities w i t h  cover of a t  l e a s t  
60%. T h i s  h a b i t a t  type is charac te r i zed  by pTikiawe and 
'Chelo. Other common species  a r e  ' a ' a l i ' i  (Dodonaea 
e r ioca rpa )  and hinahina (Geranium multif lorum var .  
ovat i fol ium i n  t h e  Crater  proper ,  and G. cuneatum var .  
t r i d e n s  on t h e  outer  nor theas t  slopes): Various g rasses  
and f e r n s  (e .g . ,  Deschampsia a u s t r a l i s ,  Pteridium aqul- 
linum) a r e  f requent ly  present .  Closed n a t i v e  scrub IS 
the  dominant h a b i t a t  type on most of the  ou te r  northwest 
s lopes  of the  Cra te r ,  much of t h e  e a s t e r n  Cra ter  f l o o r ,  
and i n  most of Kaup5 Gap. 
Native r a i n  
c o l l i n a )  r 51 
l a n a i e n s i s ) ,  
shrubs (e.g 
numerous e p i  
f o r e s t  cons i s t ing  of 'Bhi 'a  (Metrosideros 
apa (Cheirodendron triqynum) , kzlea (Myrsine 
and o the r  t r e e s ,  a s  wel l  a s  a  v a r i e t y  of 
. S t  h e l i a ,  Vaccinium, Rubus), herbs,  and 
phyt* h a b i t a t  i s n i t e d  t o  the 
we t t e s t  por t ions  of t h e  Cra ter  D i s t r i c t ,  and is p a r t i -  
c u l a r l y  well-developed a t  PalikG and i n  e a s t  Kaup5 Gap. 
RESULTS AND DISCUSSION 
Species Observed 
found 23 spec ies  of b i r d s  represent ing  15 f a m i l i e s  during 
the  survey. Of these ,  1 4  (61%) a r e  introduced spec ies  and 
9 (39%) a r e  na t ive  (Table 1).  Of the  n a t i v e  s p e c i e s ,  two (Maui 
'Amakihi, Loxops v i r e n s  wi lsoni ,  and 'Alauwahio or Maui Creeper, 
Loxops maculata newtoni) have forms endemic t o  t h e  i s l and  of - Maui - 
or  Maui-nui (Maui, Molokal i ,  L h a '  i )  , and two spec ies  (Nene, 
Branta sandvicbnsis ,  and 'Ua'u, ~ te rodroma  
m c h e n s i s )  a r e  c u r r e n t l y  l i s t e d  a s  endangered (T. S- 
Wildl i fe  Service 1979). Table 2 shows t h e  d e n s i t i e s  of the  22 
spec ies  i n  each of t h e  f i v e  h a b i t a t  types descr ibed above. 
Appendix I con ta ins  a  l i s t  of the  spec ies  found, including scien-  
t i f i c ,  vernacular ,  and Hawaiian names, s t a t u s ,  and d i s t r i b u t i o n  
i n  the  Crater  D i s t r i c t .  
Species  Accounts 
In t h i s  s e c t i o n  each spec ies  is l i s t e d  i n  taxonomic order  
(except a  grouping of uncommon s p e c i e s ) ,  and a  map of i t s  d i s t r i -  
bution provided. In add i t ion  t h e r e  i s  a  b r i e f  d i scuss ion  of 
f a c t o r s  a f f e c t i n g  d i s t r i b u t i o n  and p a t t e r n s  of seasonal  
v a r i a t i o n .  
'Ua'u (Dark-rumped P e t r e l ,  Pterodroma phaeopygia sandwichensis, 
Fig. 4 ) .  
The l a r g e s t  known breeding colony of t h i s  endangered p e t r e l  
is  on t h e  west-northwest wall  of the  Cra te r ,  extending from j u s t  
above HiSlua Cabin a t  about 7200 f e e t  (2195 m )  t o  below t h e  
O b s e r v a t o r y  a t  a b o u t  9600 f e e t  ( 2 9 2 5  m ) .  P r e v i o u s  r e p o r t s  i n d i -  
c a t e d  a  s m a l l  b r e e d i n g  c o l o n y  above  Kapalaoa  Cabin  ( U .  S. F i s h  
and W i l d l i f e  S e r v i c e  1 9 7 4 ) .  Al though Conant  o b s e r v e d  b i r d s  i n  
t h i s  a r e a  d u r i n g  t h e  n i g h t  o f  1 8  J u n e  1976 on t h e  r i d g e  t o p ,  a n  
e x t e n s i v e  d a y t i m e  s e a r c h  f a i l e d  t o  r e v e a l  any  s i g n s  o f  bu r rows .  
We h e a r d  b i r d s  f l y i n g  o v e r  Pu 'u  Mamane a b o u t  a n  hour  a f t e r  s u n s e t  
i n  J u n e  1976 and J u l y  1977. Teves  ( p e r s .  comm.) r e p o r t e d  h e a r i n g  
b i r d s  f l y i n g  o v e r  t h e  ~ a l i k ? ;  a r e a  a f t e r  s u n s e t  i n  J u n e ,  J u l y ,  and 
Augus t  o f  1977. B i r d s  a t  Pu 'u  ~ 2 m a n e  and P a l i k Z  were  p r o b a b l y  
e n r o u t e  t o  t h e  b r e e d i n g  c o l o n y  on t h e  w e s t - n o r t h w e s t  r im .  
K j a r g a a r d  ( i n  p r e s s )  r e p o r t e d  t h a t  295 of  t h e  478 burrows he  h a s  
mapped were a c t i v e  i n  1977. E x c e s s i v e  c o l d ,  h i g h  w i n d s ,  and 
p r e c i p i t o u s  t e r r a i n  make much-needed s t u d y  o f  t h i s  b i r d  d i f f i c u l t  
a t  b e s t .  K j a r g a a r d  ( i n  p r e s s )  and Buxbaum ( 1 9 7 3 )  concur  t h a t  t h e  
roo f  r a t  ( R a t t u s  r a t t u s ) ,  a s  a  p r e d a t o r ,  i s  t h e  mos t  s e r i o u s  
t h r e a t  t o  t h e  c o n t i n u e d  s u r v i v a l  o f  t h i s  s p e c i e s .  The N a t i o n a l  
- 
Park  S e r v i c e ' s  p r e d a t o r  c o n t r o l  program p r o v i d e s  e s s e n t i a l  
p r o t e c t i o n  f o r  t h i s  s p e c i e s ,  and d e s e r v e s  e x p a n s i o n .  
The r e c e n t  improvements  t o  t h e  ~ a l e a k a l s  summit road  w i l l  
a l l o w  l a r g e  t o u r  b u s e s  t o  t r a v e l  r e g u l a r l y  t o  t h e  O b s e r v a t o r y .  
T h i s  r a i s e s  t h e  i m p o r t a n t  q u e s t i o n  o f  whether  o r  n o t  b u s  t r a f f i c  
w i l l  d i s t u r b  p e t r e l s  i n  t h e i r  bur rows  w i t h  e g g s  o r  young.  A t  
some p o i n t s  a l o n g  t h e  highway ( e . g . ,  K i l o h a n a )  t h e  road  is  o n l y  
s e v e r a l  m e t e r s  f rom a c t i v e  bu r rows .  U n t i l  t h i s  m a t t e r  is c l a r i -  
f i e d ,  t h e  Park  S e r v i c e  s h o u l d  c o n s i d e r  l i m i t i n g  t h e  number o f  
b u s e s  on  t h e  road  d u r i n g  t h e  b r e e d i n g  s e a s o n .  
Q 
Koa'e-kea ( W h i t e - t a i l e d  T r o p i c b i r d ,  Phae thon  l e p t u r u s  d o r o t h e a e ,  
F i g .  5 ) .  
A common, t hough  n o t  a b u n d a n t ,  v i s i t o r  t o  t h e  C r a t e r  
D i s t r i c t ,  t h i s  s p e c i e s  o f t e n  o c c u r s  i n  t h e  e a s t e r n  p o r t i o n s  o f  
t h e  C r a t e r  D i s t r i c t ,  n e a r  P a l i k u  and i n  Kaup5 Gap. A l though  
Berger  (1972:  5 0 )  r e p o r t s  t h a t  t h e  s p e c i e s  b r e e d s  on  Maui,  we 
know o f  no n e s t s  t h a t  have been found  i n  t h e  C r a t e r  D i s t r i c t .  
Conant  saw two b i r d s  l a n d  on a  c l i f f  f a c e  i n  w e s t  Kaup5 Gap i n  
J u n e  o f  1976 and J a n u a r y  o f  1977 ,  b u t  was u n a b l e  t o  d e t e r m i n e  i f  
t h e r e  were a c t i v e  n e s t s .  P r e v i o u s  r e p o r t s  l i s t  m l u a  (Dunmire  
1 9 6 1 ) ,  ~ a l i k u  (Bonsey 1951;  Dunmire 1961;  Yocom 1 9 6 8 ) ,  and Kaupz 
Gap (Dunmire 1961;  Yocom 1 9 6 8 )  a s  s i g h t i n g  l o c a l i t i e s  f o r  t h i s  
s p e c i e s .  
G n Z  (Hawa i i an  Goose,  B r a n t a  s a n d v i c e n s i s ,  F i g .  6 ) .  
We have  s e e n  t h i s  b i r d  t h r o u g h o u t  t h e  e a s t e r n  p a r t  o f  t h e  
C r a t e r  D i s t r i c t ,  a t  ~ o l u a  Cab in ,  and  a t  Park  H e a d q u a r t e r s .  I t  is  
p a r t i c u l a r l y  common i n  t h e  e a s t e r n  p a r t  o f  t h e  C r a t e r  D i s t r i c t  
n e a r  P a l i k G ,  on K a l a p a w i l i  R idge ,  and on K u i k i ,  where 41  b i r d s  
were s e e n  on 1 3  J u l y  1971  ( E .  Andrade ,  p e r s .  comm.). 
Open s c r u b  communi t ies  and g r a s s l a n d s  p r o v i d e  h a b i t a t  f o r  
NFnF, which we o b s e r v e d  f e e d i n g  on v e l v e t g r a s s  and o t h e r  g r a s s e s ,  
gosmore,  and pukiawe and ' Z h e l o  f r u i t .  During e a r l y  morning and 
l a t e  a f t e r n o o n  b i r d s  were u s u a l l y  found  l o a f i n g  i n  s t a n d s  of  
s h r u b s ,  where t h e y  p r o b a b l y  spend t h e  n i g h t .  Much o f  t h e  C r a t e r  
D i s t r i c t  a p p e a r s  t o  p r o v i d e  s u i t a b l e  h a b i t a t  f o r  t h e  s p e c i e s .  We 
a t t r i b u t e  the  c o n c e n t r a t i o n  o f  b i r d s  n e a r  ~ a l i k u  t o  t h e i r  f a m i l -  
i a r i t y  w i t h  t h e  a r e a  and i ts  a s s o c i a t i o n  w i t h  f o o d  p r o v i d e d  
s h o r t l y  a f t e r  r e l e a s e  and by t h e  c o n s t a n t  s t r e a m  of  h i k e r s  who 
f e e d  and a r e  amused by t h e  " tame" b i r d s .  We s t r o n g l y  recommend 
t h a t  t h e  Pa rk  S e r v i c e  p o s t  s i g n s  a t  t h e  t h r e e  c a b i n s  d i s c o u r a g i n g  
campers  f rom f e e d i n g  b i r d s ,  and e x p l a i n i n g  t h e  r e a s o n i n g  beh ind  
t h e  r e q u e s t .  I n t e r p r e t i v e  p e r s o n n e l  s h o u l d  a l s o  m o n i t o r  t h i s  
s i t u a t i o n  and t a k e  a d v a n t a g e  of  t h e  o p p o r t u n i t y  t o  e x p l a i n  t h e  
" p l i g h t "  o f  t h i s  endange red  b i r d .  
S i n c e  1962 ,  some 489 c a p t i v e - r a i s e d  ~ e n e  have  been  r e l e a s e d  
a t  ~ a l i k u  by t h e  S t a t e  o f  Hawai i ,  D i v i s i o n  o f  F i s h  and Game. We 
b e l i e v e  t h a t  mos t  o f  t h e  b i r d s  w e  saw a r e  c a p t i v e - r a i s e d ,  
r e l e a s e d  i n d i v i d u a l s ,  b e c a u s e  t h e y  were  banded.  We saw a  t o t a l  
of  o n l y  1 2  unbanded b i r d s  on  f i v e  o c c a s i o n s  - d u r i n g  - o u r  s t u d y .  
During e a c h  t r i p  w e  s e a r c h e d  t h o r o u g h l y  f o r  Nene, making c a r e f u l  
c o u n t s .  We e s t i m a t e  t h e  p o p u l a t i o n  i n  t h e  C r a t e r  D i s t r i c t  t o  be  
80-100 b i r d s .  P a u l  Banko ( p e r s .  comm.) who h a s  k i n d l y  r e a d  t h i s  
m a n u s c r i p t ,  remarked t h a t  t h i s  a g r e e s  w i t h  e s t i m a t e s  based  on 
f i e l d  work done  by h i m s e l f ,  a s s i s t e d  by A.  M e d e i r o s ,  E .  Andrade ,  
M .  Ueoka, and M .  Daugh te ry .  
- - 
I n  1972 ,  a  "Nene Pa rk"  ( S c o t t  1962;  P r a t t  1972b)  was c r e a t e d  
a t  Park  H e a d q u a r t e r s .  I n  t h i s  s i t u a t i o n  b r e e d i n g  a a u l t  b i r d s  a r e  
k e p t  f l i g h t l e s s ,  w h i l e  t h e i r  young m a t u r e ,  l e a v i n g  t h e  e n c l o s u r e  
a t  w i l l  when t h e y  c a n  f l y .  Excep t  d u r i n g  1976 ,  a v e r y  d r y  y e a r ,  
a t  l e a s t  one  s u c c e s s f u l  n e s t i n g  h a s  o c c u r r e d  a n n u a l l y  i n  t h e  two 
e n c l o s u r e s  n e a r  H e a d q u a r t e r s  f rom 1972 t o  1978  ( P r a t t  1977 ,  and  
t h i s  s t u d y ) .  Accord ing  t o  P. Banko ( p e r s .  comm.) t h e r e  is i n s u f -  
f i c i e n t  d a t a  t o  a l l o w  a s s e s s m e n t  - - o f  t h e  s u c c e s s  o f  t h i s  p r o j e c t  
i n  b o l s t e r i n g  t h e  w i l d  Nene p o p u l a t i o n .  
N e s t i n g  s u c c e s s  o f  t h e  r e l e a s e d  b i r d s  i n  t h e  C r a t e r  D i s t r i c t  
seems t o  be  much l e s s  p r o m i s i n g .  We know o f  o n l y  two ( P r a t t  
1972a ,  and  t h i s  s t u d y )  s u c c e s s f u l  n e s t i n g s  o f  r e l e a s e d ,  c a p t i v e -  
r a i s g d  b i r d s  i n  t h e  C r a t e r  D i s t r i c t ,  a l t h o u g h  m a i n t e n a n c e  
p e r s o n n e l  ( p e r s .  comm.) have  - r e p o r t e d  - s e e i n g  g o s l i n g s .  T h e r e  
were some unbanded b i r d s  among Nene o b s e r v e d  by A. M e d e i r o s ,  
E .  Andrade,  M.  Ueoka, and M .  Daugh te ry  d u r i n g  e a r l y  J a n u a r y  
1979 ,  i n d i c a t i n g  some s u c c e s s f u l  b r e e d i n g  i n  t h e  w i l d  a l t h o u g h  
some o f  t h e s e  b i r d s  may have  s i m p l y  l o s t  bands  ( P .  Banko, p e r s .  
comm.) . Our e s t i m a t e  o f  t h e  t o t a l  p o p u l a t i o n ,  e v e n  i f  i t  is o f f  
by a s  much a s  200%,  s u g g e s t s  t h a t  t h e  b i r d s  a r e  n o t  m a i n t a i n i n g  
t h e i r  numbers ,  much less  i n c r e a s i n g .  
With t h e  1 3  J u l y  1977 r e l e a s e ,  t h e  S t a t e  s t o p p e d  r e l e a s i n g  
b i r d s  and i s  now m o n i t o r i n g  e x i s t i n g  p o p u l a t i o n s  t o  f i n d  o u t  
whether  o r  n o t  t h e  b i r d s  w i l l  be a b l e  t o  r e e s t a b l i s h  a  v i a b l e  
p o p u l a t i o n  l e v e l  i n  H a l e a k a l a .  C a r e f u l  s t u d y  i n  t h e  n e x t  d e c a d e  
s h o u l d  p r o v i d e  t h e  answer  t o  t h i s  q u e s t i o n .  Inasmuch a s  t h e  
S t a t e  is o f t e n  p l a g u e d  by a  l a c k  o f  manpower and f u n d s  f o r  s u c h  
p r o j e c t s  a s  t h i s ,  we f e e l  i t  is i m p o r t a n t  t h a t  p r e s e n t  NFnZ 
r e s e a r c h  c o n d u c t e d  by P a u l  Banko and s u p p o r t e d  by t h e  N a t i o n a l  
P a r k  S e r v i c e  c o n t i n u e ,  and p o s s i b l y  be  expanded ,  o r  a t  l e a s t  be 
c o n t i n u e d  when Mr. Banko f i n i s h e s  h i s  p r e s e n t  r e s e a r c h  program.  
H o p e f u l l y ,  t h o s e  b i r d s  t h a t  have  s u r v i v e d  t h e  i n i t i a l  y e a r s  
a f t e r  t h e i r  r e l e a s e  w i l l  b e g i n  t o  b reed  s u c c e s s f u l l y  and i n  g r e a t  
enough numbers t o  be  s e l f - s u s t a i n i n g .  A t  t h i s  p o i n t ,  o n l y  one  
c o n c l u s i o n  seems c l e a r :  t h e r e  a r e  i n s u f f i c i e n t  d a t a  t o  s u p p o r t  
t h e  c o n t e n t i o n  t h a t  t h i s  s p e c i e s  c a n  be " s a v e d "  from e x t i n c t i o n  
w i t h o u t  t h e  i n t e r v e n t i o n  and a s s i s t a n c e  o f  man. 
Chukar ( A l e c t o r i s  c h u k a r ,  F ig .  7 ) .  
The Chukar is w i d e l y  d i s t r i b u t e d  and r e l a t i v e l y  common i n  
t h e  e a s t e r n  p a r t  o f  t h e  C r a t e r  D i s t r i c t  a s  w e l l  a s  o n  b o t h  i n n e r  
and o u t e r  C r a t e r  s l o p e s .  H i g h e s t  d e n s i t i e s  o c c u r r e d  i n  g r a s s -  
l a n d s  and open  s c r u b  on t h e  s l o p e s ,  w i t h  somewhat lower  numbers 
i n  g r a s s l a n d s ,  o p e n  s c r u b ,  and  savannah  on t h e  C r a t e r  f l o o r .  Of 
t h e  d i f f e r e n t  h a b i t a t  t y p e s ,  c l o s e d  n a t i v e  s c r u b  and r a i n  f o r e s t  
h a r b o r e d  t h e  l o w e s t  d e n s i t i e s  o f  b i r d s .  We saw t h e  g r e a t e s t  
number o f  b i r d s  on  t h e  summit o f  K a l a p a w i l i  Ridge  and n e a r  Hblua 
Cabin .  
The Chukar ,  a s  - - a browser  and f r u i t  e a t e r ,  may compete  f o r  
food  w i t h  t h e  Nene. C e r t a i n l y  we have  o b s e r v e d  b o t h  s p e c i e s  
f e e d i n g  on pEkiawe and ' E h e l o  f r u i t  and t h e  s h o o t s  and i n f l o r e s -  
c e n c e s  o f  v a r i o u s  g r a s s e s .  Food h a b i t s  o f  b o t h  Chukar and 
P h e a s a n t  s h o u l d  be  p a r t  o f  any  comprehens ive  s t u d y  o f  E n 5  
e c o l o g y  i n  H a l e a k a l a .  
I n  J u n e  and  J u l y  we o b s e r v e d  f a m i l y  g r o u p s  u s u a l l y  con-  
s i s t i n g  o f  two a d u l t s  and a b o u t  e i g h t  c h i c k s .  O the r  f i e l d  b i o l o -  
g i s t s  (Yocom 1968;  Howarth,  W h i t e a k e r ,  W h i t t l e ,  p e r s .  comm.) have  
a l s o  o b s e r v e d  a d u l t s  w i t h  c h i c k s  a t  t h i s  time o f  y e a r .  Conant  
saw v e r y  l a r g e  f l o c k s  (20 -35 )  i n  J a n u a r y  1977 ,  and w e  a l s o  saw 
l a r g e  f l o c k s  i n  J u l y  1977 and March 1978.  These  o b s e r v a t i o n s  
s u g g e s t  t h a t  t h e  b i r d s  b e g i n  t o  n e s t  i n  A p r i l  and May. Dunmire 
( 1 9 6 1 )  ment ioned  t h a t  t h e  b r e e d i n g  s e a s o n  was i n  l a t e  s p r i n g  and 
summer. I n  t h e  w i n t e r  months ,  Chukar somet imes  move a b o u t  i n  
l a r g e  g r o u p s .  However, f l o c k  s i z e s  o b s e r v e d  d u r i n g  Augus t ,  
November, and March t r i p s  were u s u a l l y  l e s s  t h a n  10  b i r d s .  
Gray F r a n c o l i n  ( F r a n c o l i n u s  p o n d i c e r i a n u s ,  P i g .  8 ) .  
A p p a r e n t l y  t h i s  s p e c i e s  i s  expand ing  i t s  r a n g e  up i n t o  t h e  
a t e r  D i s t r i c t  f rom Kaups Gap. A l though  i t  may h a v e  o c c u r r e d  i n  
e  C r a t e r  b e f o r e  t h e  1 9 6 0 ' s  (Woodside,  p e r s .  comm.), n e i t h e r  
Dunmire ( 1 9 6 1 )  no r  Yocom ( 1 9 6 8 )  r e p o r t e d  i t .  A r a n c h  hand on t h e  
KaupTi Ranch t o l d  u s  he  o f t e n  saw t h i s  s p e c i e s  on t h e  r a n c h ,  b u t  
g e n e r a l l y  below 5000 f e e t  ( 1 5 2 5  m ) .  
I n  J u n e  1976,  G .  W. Smith  ( p e r s .  comm.) saw a n  a d u l t  and a  
c h i c k  t h a t  were p r o b a b l y  Gray F r a n c o l i n s ,  a t  a b o u t  5000 f e e t  
(1525  m )  i n  west ~ a u p 6  Gap. More r e c e n t l y ,  Stemmermann o b s e r v e d  
t h i s  s p e c i e s  a s  h i g h  a s  5800 f e e t  (1770 m ) .  
Ring-necked P h e a s a n t  ( P h a s i a n u s  c o l c h i c u s ,  F i g .  9 ) .  
The Ring-necked P h e a s a n t  i s  somewhat more w i d e l y  d i s t r i b u t e d  
and a b u n d a n t  t h a n  t h e  o t h e r  common game b i r d ,  t h e  Chukar .  How- 
e v e r ,  i t  i s  less  o b v i o u s  t h a n  t h e  Chukar b e c a u s e  b i r d s  t r a v e l  
a l o n e  o r  i n  p a i r s ,  r a t h e r  t h a n  f l o c k s ,  and a r e  l e s s  v o c a l  and 
more s e c r e t i v e .  The Ring-necked P h e a s a n t ' s  w i d e r  d i s t r i b u t i o n  is 
a c c o u n t e d  f o r  by i t s  t o l e r a n c e  f o r  more m e s i c  e n v i r o n m e n t s  t h a n  
t h e  Chukar .  I t  is more a b u n d a n t  i n  c l o s e d  n a t i v e  s c r u b ,  where 
Chukar a r e  s p a r s e  o r  somet imes  a b s e n t .  A l though  t h e  Ring-necked 
P h e a s a n t  d o e s  n o t  o c c u r  i n  r a i n  f o r e s t s  p r o p e r ,  w e  f r e q u e n t l y  
o b s e r v e d  b i r d s  a t  t h e  e d g e  o f  t h i s  h a b i t a t  t y p e .  
I n  t h e  d r i e s t  h a b i t a t s ,  Chukar p r e d o m i n a t e ,  and  P h e a s a n t  may 
be a b s e n t  o r  v e r y  s p a r s e .  T h i s  d i f f e r e n c e  i n  d i s t r i b u t i o n  is 
p r o b a b l y  d u e  t o  t h e  P h e a s a n t ' s  a p p a r e n t  p r e f e r e n c e  f o r  d e n s e r  
c o v e r .  However, a n o t h e r  p o s s i b i l i t y  i s  t h a t  i n  t h e  d r i e s t ,  l e a s t  
p r o d u c t i v e  h a b i t a t s  ( i . e . ,  open  n a t i v e  s c r u b )  food  is a  l i m i t i n g  
f a c t o r .  
Schwar t z  and Schwar t z  (1951)  found  t h a t  gonad s i z e  (54 
b i r d s )  and c rowing  o f  ma le  P h e a s a n t s  i n d i c a t e d  a  b r e e d i n g  s e a s o n  
b e g i n n i n g  i n  l a t e  J a n u a r y  and e n d i n g  i n  J u n e .  We have  h e a r d  
ma le s  c rowing  t h r o u g h o u t  t h e  d a y  i n  March 1977 and 1978 and saw 
t r a c k s  o f  p h e a s a n t  c h i c k s  i n  J u n e  1976. C a r p e n t e r  (1959b)  - 
r e c o r d e d  p h e a s a n t  c h i c k s  i n  A p r i l  and May. 
K s l e a  (Golden P l o v e r ,  P l u v i a l i s  d o m i n i c a ,  F i g .  1 0 )  . 
The P l o v e r  p r o b a b l y  o c c u r s  i n  a l l  g r a s s l a n d s  i n  t h e  C r a t e r  
D i s t r i c t ,  a l t h o u g h  we d o  n o t  h a v e  r e c o r d s  f rom a  few a r e a s .  T h i s  
i s  p r o b a b l y  b e c a u s e  t h e  s p e c i e s  is a b s e n t  d u r i n g  summer months  
when we d i d  much o f  o u r  f i e l d  work. I t  i s  p a t c h i l y  d i s t r i b u t e d  
and s p a r s e r  i n  s a v a n n a h ,  open  s c r u b ,  and c l o s e d  s c r u b .  We 
r e c o r d e d  t h e  h i g h e s t  d e n s i t i e s  o f  P l o v e r  i n  g r a s s l a n d s  and o p e n  
s c r u b  n e a r  ~ Z l u a  and P a l i k i  c a b i n s ,  on K u i k i ,  and  n e a r  
~ z h a k u p a l a h a  .
The P l o v e r  m i g r a t e s  t o  A laska  e a c h  y e a r  t o  b r e e d .  A l though  
o c c a s i o n a l  b i r d s  r ema in  i n  H a w a i ' i  d u r i n g  t h e  summer, t h e  l a r g e s t  
numbers a r e  p r e s e n t  f rom September  t h r o u g h  March. B i r d s  a r e  usu-  
a l l y  s o l i t a r y ,  b u t  move i n  f l o c k s  o f  v a r i a b l e  s i z e  i m m e d i a t e l y  
b e f o r e  l e a v i n g  f o r ,  and a f t e r  r e t u r n i n g  f rom,  t h e  b r e e d i n g  
g r o u n d s .  
Barn O w l  ( T y E  a l b a )  and Pueo (Hawai ian  
s a n d w i c h e n s i s ,  F l g .  11). 
The two o w l s  a r e  t r e a t e d  s i m u l t a n e o u s l y  
d i f f i c u l t  t o  d i s t i n u u i s h  i n  t h e  f i e l d ,  and  
O w l ,  A s i o  flammeus 
b e c a u s e  t h e y  c a n  be 
b e c a u s e  known s i q h t -  
i n g s  i n d i c a t e  s i m i l a r 4 d i s t r i b u t i o n s  f o r  t h e  s p e c i e s .  W e  -saw 
b o t h  Barn O w l s  and Pueo n e a r  ~ a l i k u  Cab in  and i n  a l p i n e  g r a s s -  
l a n d s  n e a r  PChakupZlaha.  Only t h e  Pueo was r e c o r d e d  from t h e  
Halemaugu T r a i l  v i c i n i t y .  Both were  s e e n  n e a r  Hosmer Grove. 
Of o u r  1 7  owl s i g h t i n g s ,  11 were  Pueo,  3  were  Barn O w l ,  and 
3  were u n i d e n t i f i e d .  A l though  Pueo h u n t  o v e r  r a i n  f o r e s t  a s  w e l l  
a s  g r a s s l a n d  and s c r u b  communi t i e s ,  w e  o b s e r v e d  Barn O w l s  a l m o s t  
i n v a r i a b l y  h u n t i n g  o v e r  g r a s s l a n d s  o r  open  s c r u b .  Whi le  o u r  
o b s e r v a t i o n s  s u g g e s t  some d i f f e r e n c e s  i n  h a b i t a t  s e l e c t i o n  and 
d i v e r s i t y ,  w e  n o t e  t h a t  t h e  d i u r n a l  h a b i t s  o f  t h e  Pueo make it a  
more o b v i o u s  b i r d ,  and t h i s  c e r t a i n l y  a f f e c t s  t h e  l i k e l i h o o d  o f  
s i g h t i n g s .  
The Pueo i s  c e r t a i n l y  a  b e a u t i f u l  b i r d  f o r  t h e  Park  v i s i t o r  
t o  s e e ,  a n d ,  n e x t  t o  t h e  5 ,  p e r h a p s  t h e  mos t  s t r k i n g .  
S h a l l e n b e r g e r  (1978)  s u s p e c t s  t h e  Barn O w l  may be  r e p l a c i n g  t h e  
Pueo on O ' ahu ,  and t h e  Pueo i s  r e a l l y  a  r a t h e r  r a r e  b i r d  e x c e p t  
on  t h e  i s l a n d  o f  K a u a g i .  ( I t  i s  o n  t h e  S t a t e  o f  H a w a i i ' s  l i s t  o f  
endange red  b i r d s . )  P e r h a p s  some c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  
r e d u c i n g  t h e  Barn O w l  p o p u l a t i o n  i n  t h e  P a r k ,  p a r t i c u l a r l y  if it 
b e g i n s  t o  i n c r e a s e  o r  t o  r e p l a c e  i t s  endemic  r e l a t i v e .  I n  a  
s t u d y  o f  87 owl ( s p e c i e s  n o t  d i s t i n g u i s h e d )  p e l l e t s ,  H.  E.  Smi th  
(1975)  found  no ~ g n e  r e m a i n s ;  however ,  b o t h  owl s p e c i e s  a p p e a r  
c a p a b l e  o f  t a k i n g  g o s l i n g s .  
S k y l a r k  (Alauda  a r v e n s i s ,  F i g .  1 2 ) .  
The S k y l a r k  o c c u r s  s p a r s e l y  b u t  w i d e l y  i n  t h e  s c r u b  h a b i t a t s  
o u t s i d e  t h e  C r a t e r  p r o p e r ,  and  i n  g r a s s l a n d s ,  s c r u b ,  and  savannah  
h a b i t a t s  i n  t h e  e a s t  c e n t r a l  C r a t e r  f l o o r .  We o b s e r v e d  occa -  
s i o n a l  b i r d s  a l o n g  t h e  summit o f  K a l a p a w i l i  Ridge.  T h i s  s p e c i e s  
c a n  b e  s e e n  t h r o u g h o u t  t h e  r a n c h l a n d  on t h e  o u t e r  n o r t h e a s t e r n  
s l o p e s  o f  ~ a l e a k a l a ,  where i t  is p r o b a b l y  more common t h a n  i n  t h e  
C r a t e r  D i s t r i c t .  
We h e a r d  t h e  m e l o d i o u s  f l i g h t  song  o f  t h i s  s p e c i e s  more i n  
l a t e  s p r i n g  and e a r l y  summer ( A p r i l  t o  J u l y )  t h a n  i n  o t h e r  
months ,  b u t  found  no o t h e r  e v i d e n c e  o f  r e p r o d u c t i v e  a c t i v i t y .  
R e d - b i l l e d  L e i o t h r i x  ( L e i o t h r i x  l u t e a ,  F i g .  1 3 )  . 
Of t h e  p a s s e r i n e  s p e c i e s  we r e c o r d e d ,  t h e  R e d - b i l l e d  
L e i o t h r i x  showed t h e  mos t  marked s e a s o n a l  v a r i a t i o n  i n  d e n s i t y  
and  d i s t r i b u t i o n .  T h i s  s e a s o n a l i t y  was mos t  o b v i o u s  a t  P a l i k u ,  
where i t s  d e n s i t y  a v e r a g e d  a b o u t  1 2  b i r d s / 4 0  ha  f rom March 
t h r o u g h  J u l y ,  b u t  d ropped  t o  v i r t u a l l y  z e r o  i n  J a n u a r y .  More 
i n t e n s i v e  f i e l d  work would p r o b a b l y  r e v e a l  a  s m a l l  number o f  
b i r d s  p r e s e n t  i n  r a i n  f o r e s t  h a b i t a t s  a l l  y e a r ,  b u t  t h e y  seem t o  
be s c a r c e  i n s i d e  t h e  C r a t e r  p r o p e r  e x c e p t  when t h e  ' Z k a l a  (Rubus  
k w a i i e n s i s )  and Meth ley  plum ( P r u n u s  c e r a s i f e r a )  a r e  i n  f r u i t .  
We r e c o r d e d  a  s m a l l  number o f  b i r d s  i n  c l o s e d ,  n a t i v e  s c r u b  
i n  west ~ a u p o  Gap a t  5600 t o  6000 f e e t  (1700  t o  1830 m )  on 
2 A p r i l  1978.  A l though  o c c u r r e n c e  i n  d r y  s c r u b l a n d s  i s  u n u s u a l ,  
t h e  s i g h t i n g  is  n o t  w i t h o u t  p r e c e d e n t  a s  w e  have  s e e n  t h i s  
s p e c i e s  i n  d r y  mamane (Sophora  c h r y s o p h y 1 l a ) - - n a i o  (Myoporum 
s a n d w i c e n s e )  f o r e s t  on  Mauna Kea on t h e  i s l a n d  o f  ~ a w a i ' i .  
L e i o t h r i x  h a s  been  r e p o r t e d  from Halemau1u T r a i l ,  Hosmer Grove ,  
and e a s t  o f  Pu 'u  N i a n i a u  by H. E. Smi th  ( 1 9 7 6 ) .  C a r p e n t e r  
( 1 9 5 9 ~ )  saw a  f l o c k  o f  b i r d s  a t - t h e  O b s e r v a t o r y  on 
1959,-and s u r m i s e d  t h e y  were  m e r e l y  p a s s i n g  o v e r  t h e  
Mockingbird (Mimus p o l y g l o t t o s ,  F i g .  1 4 )  . 
I 
The Mockingbi rd  o c c u r r e d  i n  some d r i e r  h a b i t a t s  
s i t i es .  We o b s e r v e d  b i r d s  a l l  a l o n g  t h e  i n n e r  f a c e s  
29 Oc tobe r  
a r e a .  
a t  low den-  
o f  H a l e a k a l a  
r i d g e  and Kalahaku  P a l i .  Mock ingb i rds  o c c u r r e d  i n  open  and 
c l o s e d  s c r u b  a l o n g  t h e  n o r t h w e s t  w a l l ,  and  i n  s c r u b  and savannah  
i n  t h e  e a s t  c e n t r a l  p o r t i o n  o f  t h e  C r a t e r .  Dunmire (1961)  d i d  
n o t  m e n t i o n  t h a t  t h i s  b i r d  o c c u r r e d  i n s i d e  t h e  C r a t e r ,  and Yocom 
(1968)  saw what  he t h o u g h t  t o  be o n l y  o n e  b i r d  n e a r  ' g ' i l i p u ' u  
d u r i n g  h i s  two months  o f  summer f i e l d  work. Ashmole and Ord 
(1963)  saw a  Mockingbi rd  n e a r  ' 0 '  i l i p u ' u .  
We were s u r p r i s e d  t h a t  w e  found  no m o c k i n g b i r d s  i n  c l o s e d  
s c r u b  on t h e  o u t e r  n o r t h w e s t e r n  s l o p e s ,  b e c a u s e  t h e y  were  p r e s e n t  
i n  s i m i l a r  h a b i t a t s  e l s e w h e r e .  Mock ingb i rds  h a v e  been  r e p o r t e d  
from well  below Park  H e a d q u a r t e r s  up t o  9000 f e e t  (2740  m )  
( C a r p e n t e r  1959a ;  Anonymous 1961;  Dunmire 1 9 6 1 ) .  We c o u l d  f i n d  
no o b v i o u s  e x p i a n a t i o n  f o r  what a p p e a r s  t o  b e  a  d e c r e a s e  o u t s i d e  
t h e  C r a t e r  p r o p e r ,  and  a n  i n c r e a s e  i n s i d e  i t .  
We h e a r d  b i r d s  s i n g i n g  on mos t  t r i p s ,  a l t h o u g h  song  was mos t  
f r e q u e n t  i n  s p r i n g  and e a r l y  summer. We saw o n e  p a i r  o f  a d u l t s  
w i t h  a  we l l -deve loped  f l e d g l i n g  on 24 J u n e  1977. I t  seems un- 
l i k e l y  t h a t  t h i s  s p e c i e s  w i l l  i n c r e a s e  much, i f  a t  a l l ,  i n  
d e n s i t y ,  a s  i t  o c c u p i e s  a  v e r y  s p a r s e  h a b i t a t .  However, i t s  d i s -  
t r i b u t i o n  i n  t h e  C r a t e r  D i s t r i c t  may s t i l l  be  i n  a  s t a t e  o f  f l u x ,  
a s  i n d i c a t e d  by d i s t r i b u t i o n a l  c h a n g e s  o v e r  t h e  l a s t  two d e c a d e s .  
Mock ingb i rds  were f i r s t  b r o u g h t  t o  Maui i n  1933  (Anonymous 1 9 6 1 ) ,  
and  a p p a r e n t l y  have  n o t  r e a c h e d  s t a b l e  p o p u l a t i o n  l e v e l s  i n  a l l  
s u i t a b l e  h a b i t a t s .  
J a p a n e s e  White-eye ( Z o s t e r o ~  j a p o n i c a ,  F i g .  1 5 )  . 
The White-eye is o n e  of  t h e  two most  abundan t  and w i d e l y  
d i s t r i b u t e d  b i r d s  i n  t h e  C r a t e r  D i s t r i c t  ( t h e  o t h e r  be ing  t h e  
House F i n c h ) .  The h i g h e s t  d e n s i t i e s  o c c u r r e d  i n  wet f o r e s t s  n e a r  
P a l i k u  and Hosmer Grove ,  and  c l o s e d  s c r u b  n e a r  Koa T r e e  and t h e  
Park m a i n t e n a n c e  a r e a  west o f  Hosmer Grove. The p r e v i o u s  w o r k e r s  
a l s o  found  t h i s  s p e c i e s  w i d e s p r e a d  (Bonsey 1951;  C a r p e n t e r  1 9 5 9 a ,  
1959c;  - Dunmire 1961 ;  Ashmole and Ord 1 9 6 3 ;  Yocom 1968 ;  0 r i s  
1 9 7 1 ) .  The White-eye c a n  p r o b a b l y  b e  found  i n  a l l  v e g e t a t e d  
a r e a s  e x c e p t  l a r g e  e x p a n s e s  o f  g r a s s l a n d .  
Our o b s e r v a t i o n s  con£  i rm o t h e r  s t u d i e s  (Ashmole and Ord 
1963 ;  Conan t ,  i n  p r e s s )  i n  f i n d i n g  t h a t  t h e  White-eye r e a c h e s  
peak  d e n s i t i e s  i n  d r y  a n d ,  e s p e c i a l l y ,  mesic f o r e s t s .  I t  is less 
common i n  s c r u b  communi t ies  and c o u l d  be  s a i d  t o  be  uncomm_on i n  
v e r y  wet r a i n  f o r e s t  communi t i e s ,  s u c h  a s  t h o s e  i n  Kipahulu  
V a l l e y  and K u i k i  on Maui ( p e r s .  o b s . )  and t h e  A l a k a ' i  Swamp on 
Kaua ' i (Conan t ,  u n p u b l i s h e d  d a t a )  . 
The b r e e d i n g  s e a s o n  f o r  t h i s  s p e c i e s  p r o b a b l y  b e g i n s  d u r i n g  
t h e  s p r i n g ,  c o n t i n u i n g  t o  midsummer. We saw b i r d s  c a r r y i n g  n e s t  
m a t e r i a l  i n  J u n e  1976,  and L. Stemmermann ( p e r s .  comm.) found  an  
a c t i v e  n e s t  w i t h  e g g s  a t  P a l i k u  i n  J u n e  1976. 
Because t h i s  b i r d  f e e d s  on  s m a l l  i n s e c t s  and n e c t a r ,  i t  may 
compete  w i t h  n a t i v e  h o n e y c r e e p e r s  f o r  f o o d ,  b u t  t h i s  p rob lem h a s  
n o t  been  t h o r o u g h l y  s t u d i e d .  The White-eye i s  s o  numerous t h a t  
i t  would be v i r t u a l l y  i m p o s s i b l e  t o  e l i m i n a t e ,  s o  i t  is f o r t u n a t e  
t h a t  i t  is n o t  e x c e e d i n g l y  common i n  t h e  p r ime  r a i n  f o r e s t  
h a b i t a t s  o f  n a t i v e  p a s s e r i n e s .  
Maui 'Amakihi (Loxops v i r e n s  wi - l soni ,  F i g .  1 6 ) .  
The 'Amakihi was a b u n d a n t  and w i d e l y  d i s t r i b u t e d  i n  t h e  
C r a t e r  D i s t r i c t ,  exceeded  i n  d e n s i t y  and  b r e a d t h  o f  o c c u r r e n c e  
o n l y  by t h e  'Apapane, White-eye,  and House F i n c h .  I t  o c c u r r e d  i n  
a l l  h a b i t a t  t y p e s  e x c e p t  g r a s s l a n d s ,  a l t h o u g h  i t  was r a r e  i n  open  
n a t i v e  s c r u b .  We found t h e  h i g h e s t  c o n c e n t r a t i o n s  o f  'Amakihi 
n e a r  ~ a l i k u  and i n  e a s t  K a u ~ z  Gap. C losed  s c r u b  h a b i t a t s  i n  e a s t  
KaupC, be tween  P a l i k E  and ' O ' i l i p u ' u ,  and  o n  t h e  o u t e r  n o r t h w e s t  
s l o p e s  a l s o  p r o v i d e  good h a b i t a t  f o r  'Amakihi .  The l o w e s t  den-  
s i t i e s  o c c u r r e d  i n  savannah  and s c r u b  h a b i t a t s  a t  Pu 'u  =mane and 
i n  t h e  e a s t  c e n t r a l  C r a t e r  r e g i o n .  
P r e v i o u s  s t u d i e s  r e p o r t  'Amakihi mos t  f r e q u e n t l y  from PalikT? 
(Bonsey 1951;  Dunmire 1961)  and Hosmer Grove (Dunmire 1961 ;  Yocom 
1968;  O r i s  1 9 7 1 ) .  Yocom saw 'Amakihi w i t h  f l e d g l i n g s  be tween  1 3  
and 1 8  J u l y  i n  e a s t  Kaupo Gap a t  ~ a l i k u ,  and w e  have  s e e n  a d u l t s  
w i t h  f l e d g l i n g s  a s  l a t e  a s  Augus t .  A l though  t h e s e  o b s e r v a t i o n s  
i n d i c a t e  r o u g h l y  when b r e e d i n g  is t a p e r i n g  o f f ,  w e  were u n a b l e  t o  
d e t e r m i n e  when t h e  b r e e d i n g  s e a s o n  may b e g i n .  On t h e  i s l a n d  o f  
H a w a i ' i ,  c o u r t s h i p  may b e g i n  a s  e a r l y  a s  Oc tobe r  ( B e r g e r  1969;  
van R ipe r  1 9 7 8 ) .  
'Alauwahio (Maui C r e e p e r ,  Lox= m a c u l a t a  n e w t o n i ,  F i g .  1 7 )  . 
The Maui C r e e p e r  is  r a r e  i n  t h e  C r a t e r  D i s t r i c t ,  a l t h o u g h  
w i t h  p e r s i s t a n c e  i t  c a n  be  s e e n  i n  r a i n  f o r e s t s  n e a r  Hosmer Grove 
and P a l i k u .  Even i n  t h e s e  l o c a t i o n s ,  d e n s i t i e s  a r e  v e r y  low. 
T h e  b i r d s  n e a r  P a l i k u  were c o n c e n t r a t e d  i n  t h e  r a i n  f o r e s t  above  
t h e  h o r s e  p a s t u r e  a l o n g  t h e  t r a i l  l e a d i n g  t o  K u i k i .  I n  J u l y  
1977 ,  w e  saw a g r o u p  of  t h r e e  b i r d s  b e h i n d  PalikTi Ranger Cabin .  
The Hawaiian C r e e p e r  i s  a  r a i n  f o r e s t  b i r d  on a l l  t h e  
i s l a n d s  where s u b s p e c i e s  o c c u r ,  and i t  w i l l  p r o b a b l y  n e v e r  b e  
common i n  t h e  C r a t e r  D i s t r i c t  b e c a u s e  of  t h e  l i m i t e d  e x t e n t  o f  
t h i s  h a b i t a t  t y p e .  We found no e v i d e n c e  f o r  b r e e d i n g ,  b u t  v a n  
R i p e r  ( 1 9 7 2 ) ,  who found t h e  f i r s t  n e s t  of  t h i s  s u b s p e c i e s ,  
t h o u g h t  t h e  b r e e d i n g  s e a s o n  was J a n u a r y  t h r o u g h  J u n e .  -Conant 
( u n p u b l i s h e d  d a t a )  o b s e r v e d  a d u l t s  f e e d i n g  f l e d g l i n g s  i n  K ipahu lu  
V a l l e y  d u r i n g  t h e  week o f  1 5  t o  2 2  Augus t  1978 ,  i n d i c a t i n g  t h a t  
t h e  s e a s o n  may be  s l i g h t l y  l a t e r  t h a n  van  R i p e r  s u g g e s t e d .  
'Apapane ( H i m a t i o n e  s a n g u i n e a  s a n g u i n e a ,  F i g .  1 8 ) .  
The 'Apapane was t h e  most  common and w i d e l y  d i s t r i b u t e d  
n a t i v e  b i r d  i n  t h e  C r a t e r  D i s t r i c t ,  w i t h  a d i s t r i b u t i o n  and abun- 
dance  p a t t e r n  v e r y  s i m i l a r  t o  t h a t  o f  t h e  'Amakih i .  I n  d r i e r  
h a b i t a t s ,  t h e  'Amakihi was o f t e n  more a b u n d a n t  t h a n  t h e  'Apapane,  
w h i l e  t h e  r e v e r s e  c a n  b e  s a i d  of m e s i c  and wet  h a b i t a t s .  I t  i s  
p r o b a b l y  t r u e  t h a t  b o t h  s p e c i e s  o c c u r  wherever  t h e r e  a r e  mamane 
I ~ o p h o r a  c h r y s o p h y l l a )  o r  ' b h i '  a  ( M e t r o s i d e r o s  c o l l i n a )  t r e e s .  
I t  a p p e a r s  t h a t  'Amakihi  a r e  b e t t e r  a b l e  t o  e x p l o i t  ' Z h e l o  and 
phkiawe f o r  f o o d ,  a s  t h e y  a r e  u s u a l l y  more common t h a n  'Apapane 
i n  t h e  s c r u b  h a b i t a t s .  
Al though we d o  n o t  have  d a t a  f rom a l l  months  o f  t h e  y e a r ,  we 
can  s a y  t h a t  'Apapane a r e  more a b u n d a n t ,  o r  a t  l e a s t  more o b v i o u s  
i n  t h e  m i d d l e  o f  t h e i r  b r e e d i n g  s e a s o n  ( F e b r u a r y  t h r o u g h  J u n e )  
t h a n  d u r i n g  o t h e r  months .  Immature 'Apapane were  p r e s e n t  f rom 
J a n u a r y  t h r o u g h  Augus t ,  t r u e  t o  t h e  p r o l o n g e d  b r e e d i n g  s e a s o n  
t y p i c a l  o f  t h i s  s p e c i e s  t h r o u g h o u t  i t s  r a n g e  ( B e r g e r  1 9 7 2 ) .  
However, d i s t r i b u t i o n  p a t t e r n s  a r e  c o n s i s t e n t  a t  a l l  times of  t h e  
y e a r .  
' I ' i w i  ( V e s t i a r i a  c o c c i n e a ,  F i g .  1 9 ) .  
The ' I ' i w i  was r a r e  i n  t h e  C r a t e r  D i s t r i c t ,  a l t h o u g h  n o t  a s  
uncommon a s  t h e  Maui C r e e p e r .  The ' I ' i w i  i s  p r i m a r i l y  a  r a i n  
f o r e s t  s p e c i e s ,  a l t h o u g h  i t  may b e  q u i t e  common i n  some p a r k l a n d  
h a b i t a t s  where mamane o r  koa ( A c a c i a  koa )  form e i t h e r  a  c o n t i n -  
uous  o r  b roken  canopy ,  w i t h  a  m a t r i x  of  g r a s s e s  and n a t i v e  s h r u b s  
i n t e r s p e r s e d  be tween  t h e  c o l o n i e s ,  o r  under  a  c o n t i n u o u s  t r e e  
canopy ( C o n a n t ,  i n  p r e s s ) .  However, i n  H a l e a k a l a ,  t h e  ' I ' i w i  had 
a  r e s t r i c t e d  d i s t r i b u t i o n ,  b e i n g  l i m i t e d  a l m o s t  e n t i r e l y  t o  wet  
f o r e s t .  An o c c a s i o n a l  b i r d  may o c c u r  o u t s i d e  t h e  r a i n  f o r e s t  
p r o p e r ;  f o r  example ,  L .  Stemmermann ( p e r s .  comm.) o b s e r v e d  a  
s i n g l e  i n d i v i d u a l  a t  ' G ' i l i p u ' u ,  a b o u t  1 m i l e  from t h e  n e a r e s t  
f o r e s t  a t  P a l i k i i ,  i n  J u n e  1976.  
V i r t u a l l y  a l l  p r e v i o u s  r e c o r d s  o f  t h i s  s p e c i e s  i n  t h e  C r a t e r  
D i s t r i c t  a r e  from n e a r  Pa l ikG o r  i n  Mosmer Grove (Bonsey  1951 ;  
C a r p e n t e r  1959a;  Dunmire 1961;  Ashmole and Ord 1963;  Yocom 1968;  
O r i s  1 9 7 1 ) .  c o n a n t  found  an ' I ' i w i  n e s t  unde r  c o n s t r u c t i o n  i n  a  
p i n e  t r e e  ( P i n u s  s p . )  i n  Hosmer Grove i n  March 1978 ,  and we have  
o b s e r v e d  b i r d s  i n  immature  plumage from J u n e  t h r o u g h  Augus t .  
House F i n c h  ( L i n n e t ,  P a p a y a b i r d ,  Carpod-acus mex icanus ,  F i g .  2 0 ) .  
No o t h e r  b i r d  i n  t h e  C r a t e r  D i s t r i c t  o c c u r s  a s  w i d e l y  a s  t h e  
House F i n c h .  I t  is p r o b a b l y  more a b u n d a n t  t h a n  t h e  J a p a n e s e  
k h i t e - e y e ,  p r i m a r i l y  b e c a u s e  i t  c a n  f e e d  on  t h e  s e e d s  o f  g r a s s e s  
and h e r b s ,  a s  w e l l  a s  i n s e c t s  and f l e s h y  f r u i t s .  The b i r d s  a r e  
s e e n  a l m o s t  i n v a r i a b l y  i n  f l o c k s  g e n e r a l l y  r a n g i n g  i n  s i z e  from 
1 0  t o  5 0  b i r d s .  R a r e l y ,  e x c e e d i n g l y  l a r g e  f l o c k s  o f  s e v e r a l  
hundred b i r d s  t r a v e l  t o g e t h e r  t h r o u g h  g r a s s l a n d s  f e e d i n g  on s e e d s  
and p r o b a b l y  some i n s e c t s .  The House F i n c h  o c c u r r e d  i n  a l l  hab- 
i t a t  t y p e s  e x c e p t  r a i n  f o r e s t ,  a l t h o u g h  i t  is somet imes  found  i n  
e c o t o n e s  be tween  r a i n  f o r e s t  and o t h e r  h a b i t a t s .  
The f l o c k i n g  b e h a v i o r  o f  t h i s  s p e c i e s  makes i t  d i f f i c u l t  t o  
e s t i m a t e  d e n s i t i e s  and t o  d e t e c t  b r e e d i n g  a c t i v i t y .  Immatures  
r e s e m b l e  a d u l t  f e m a l e s  a n d ,  t o g e t h e r ,  t h e y  outnumbered m a l e s  mos t  
o f  t h e  time, b u t  w e  were u n a b l e  t o  q u a n t i f y  t h i s  r e l a t i o n s h i p .  
Van R ipe r  (1976)  found t h e  b r e e d i n g  s e a s o n  on  Hawai' i t o  be  from 
March t h r o u g h  J u l y ,  and on  O 'ahu  H i r a i  (1975)  r e p o r t e d  i t  t o  be 
from F e b r u a r y  t h r o u g h  August .  We s u g g e s t  t h a t  t h e  b r e e d i n g  s e a -  
s o n  i n  ~ a l e a k a l a  would p r o b a b l y  be  s i m i l a r  t o  t h a t  on  t h e  i s l a n d  
o f  H a w a i ' i  b e c a u s e  t h e  e n v i r o n m e n t a l  f a c t o r s  i n  ~ a l e a k a l a  
r e s e m b l e  more c l o s e l y  t h o s e  i n  t h e  h a b i t a t s  v a n  R i p e r  s t u d i e d .  
Rare  s p e c i e s  ( F i g .  2 1 ) .  
F i v e  i n t r o d u c e d  s p e c i e s  o c c u r r e d  i n  t h e  C r a t e r  D i s t r i c t ,  b u t  
were a u i t e  r a r e :  t h e  Rock Dove lColumba l i v i a l  . t h e  Melodious  
~ a u g h i n ~ - t h r u s h  ( ~ a r  r u l a x  c a n o r  u s )  , t h e  common Myna (Acr i d o t h e r e s  
t r i s t i s )  , t h e  S p o t t e d  Munia o r  R i c e b i r d  (Lonchura- p u n c t u l a t a )  , 
and t h e  C a r d i n a l  ( C a r d i n a l  is c a r d i n a l i s )  . 
F. Howarth ( p e r s .  comm.) found  f i v e  Rock Doves r o o s t i n g  i n  a  
l a v a  t u b e  be tween  Waikau and Holua c a b i n s ,  and  Conant  saw a  f l o c k  
o f  f i v e  b i r d s  f l y i n g  i n  Ko 'o l au  Gap i m m e d i a t e l y  e a s t  o f  Hosmer 
Grove . Both o b s e r v a t i o n s  were  made i n  J u n e  1976. Stemrnermann 
o b s e r v e d  s e v e r a l  i n d i v i d u a l s  a t  t h e  edge  o f  Ko 'o l au  Gap i n  August  
1978. 
We h e a r d  c a l l s  and song o f  t h e  Melodious  Laugh ing - th rush  
n e a r  Koa T r e e  a t  t h e  Park  b o r d e r s  on  s e v e r a l  o c c a s i o n s .  
Stemmermann (1976)  a l s o  r e p o r t e d  them from t h i s  a r e a  and i n  mes i c  
f o r e s t s  t o  t h e  e a s t .  The b i r d  i s  more common i n  mesic e x o t i c  
f o r e s t s  and some d i s t u r b e d  n a t i v e  mesic f o r e s t s  and r a i n  f o r e s t s  
e l s e w h e r e  on Maui (Conan t ,  u n p u b l i s h e d  d a t a )  . 
The Common Myna r a r e l y  o c c u r s  any  d i s t a n c e  from c l u s t z r s  o f  
b u i l d i n g s  a t  Park  H e a d q u a r t e r s  and Hosmer Grove.  However, Conant  
o b s e r v e d  two b i r d s  on t h e  Halemau'u T r a i l  and one  i n  a  s o l i t a r y  
g r o v e  o f  s p .  t r e e s  w e s t  of Kalahaku Over look  on  t h e  
o u t e r  s l o p e  
The Spotted Munia occurred i n  two p laces :  ~ a l i k u  horse pas- 
t u r e  and j u s t  above Koa Tree. T h i s  suggests  t h a t  b i r d s  may occur 
i n  low numbers throughout e a s t e r n  KaupTi Gap. The spec ies  occurs  
i n  s imi la r  h a b i t a t s  up t o  about 6000 f e e t  (1830 m ) ,  on the  e a s t  
f lank of Mauna Loa (conant,  i n  p r e s s ) .  H .  E .  S m i t h  ( 1 9 7 6 )  
reported Spotted Munia from Hosmer Grove and P u ' u  Nianiau. 
Cardinals  were seen c o n s i s t e n t l y  near Koa Tree during t h i s  
study and by Stemmermann ( 1 9 7 6 ) .  We a l s o  saw them i n  closed 
na t ive  scrub and i n  exo t i c  f o r e s t s  a t  Hosmer Grove, a s  d i d  
H .  E. Smith ( 1 9 7 6 ) .  
P a t t e r n s  0-f Dis t r ibu t ion  
Several  p a t t e r n s  i n  avian d i s t r i b u t i o n  and d i v e r s i t y  a r e  
apparent from our da ta .  Species r i chness  i n  the  Crater i s  
s t rong ly  a f fec ted  by vegeta t ion  p a t t e r n s .  The number of spec ies  
genera l ly  inc reases  w i t h  increasing p lan t  cover ,  w i t h  the  lowest 
number of spec ies  occurr ing in  t h e  a r i d  western region of the  
Cra te r ,  and the h ighes t  number occurr ing i n  mesic f o r e s t s ,  par-  
t i c u l a r l y  those along the  e a s t e r n  boundary of the  Crater  
D i s t r i c t .  S imi la r ly ,  and a s  a l t i t u d e  decreases  on the outer  
Crater s lopes ,  b i rd  spec ies  r i chness ,  vegeta t ion  cover ,  and p lan t  
spec ies  r ichness  a l l  increase  together .  
Spec i f i c  d i s t r i b u t i o n  p a t t e r n s  a r e  r e f l e c t i v e  of the niche 
components ( e s p e c i a l l y  t h e  feeding niche)  of the  b i r d s  i n  ques- 
t ion .  Dis t r ibu t ions  of n a t i v e  and non-native spec ies  a r e  broadly 
separable  on t h i s  bas i s .  Exotic spec ies  genera l ly  have wide d i s -  
t r  i bu t ions  ; each spec ies  may have a  d i s t r i b u t i o n  encompassing 
severa l  d i f f e r e n t  h a b i t a t  types,  and may be common throughout 
most of i t s  range. T h i s  tendency towards wide d i s t r i b u t i o n s  
shown by e x o t i c s  i s  i n  many cases  r e f l e c t i v e  of t h e i r  genera l ized  
ecologies .  The broad feeding niches of many of these  b i r d s  
enable them t o  u t i l i z e  d ive r se  h a b i t a t  types.  
The d i s t r i b u t i o n s  of the  two most common e x o t i c s ,  the  
Japanese White-eye and the House Finch, a r e  good examples of 
these  p a t t e r n s .  Both spec ies  occur i n  h a b i t a t  types between the 
extremes of a r i d  scrub and g rass l ands ,  and wet f o r e s t s .  A s  shown 
i n  Table 2 ,  both spec ies  occur i n  f a i r l y  high d e n s i t i e s  even out-  
s i d e  t h e i r  optimal h a b i t a t s .  The House Finch seems t o  have a  
g rea te r  a b i l i t y  t o  use marginal h a b i t a t s  than does t h e  White-eye, 
poss ib ly  because of i t s  feeding behavior and g r e a t e r  mobi l i ty .  
Other e x o t i c  spec ies  have broad ranges s i m i l a r  t o  those of 
the  White-eye and House Finch, but occur i n  lower d e n s i t i e s .  
These spec ies  t y p i c a l l y  occur i n  fewer h a b i t a t  types than t h e i r  
more abundant coun te rpa r t s ,  and may have more spec ia l i zed  feeding 
h a b i t s .  Among the  spec ies  showing such d i s t r i b u t i o n s  a r e  the  
Ring-necked Pheasant, the  Mockingbird, and the  Skylark.  Each of  
these  b i r d s  occurs  over a  l a r g e  a rea  of the  Cra te r ,  but a s  
indica ted  i n  Table 2 ,  none occurs  i n  very l a r g e  numbers i n  any 
one h a b i t a t  type. 
Some e x o t i c  spec ies  a r e  r a r e  i n  the  Crater  D i s t r i c t ,  e i t h e r  
because t h e i r  ranges a r e  expanding i n t o  the  a r e a ,  or  because they 
a r e  poorly adapted to  Crater h a b i t a t s .  The Gray Francolin is an 
example of the  f i r s t  category:  i t  i s  uncommon i n  the  Park and 
has a  loca l i zed  d i s t r i b u t i o n  i n  the  west s i d e  of ~ a u p z  Gap. The 
b i rd  is  common i n  K ~ U P ~  ranchlands,  b u t  was not  recorded i n  the  
Park p r i o r  t o  t h i s  s tudy .  0the; e x o t i c s ,  mostly non-game 
spec ies ,  such a s  the  Melodious Laughing-thrush and the  Cardinal 
have been s ighted  on a  sporadic  b a s i s ,  genera l ly  on the  per iphery 
of the  Crater  D i s t r i c t .  These b i r d s  a r e  unable t o  p e r s i s t  i n  
Crater  h a b i t a t s  a s  y e t ,  poss ib ly  due t o  food l i m i t a t i o n s  and an 
i n a b i l i t y  t o  cope w i t h  t he  c l i m a t i c  condi t ions .  
Two e x o t i c  spec ies  reported by Ruhle ( l 9 5 9 ) ,  the  C a l i f o r n i a  
Q u a i l  (Lophor tx cal- i forn i  ) and the House Sparrow (Passer 
domestic-u-s-) , were n o t  recorded during our surveys. Apparently 
they were never common i n  t h e  Crater ~ i s t r i c t  and have not Per- 
s i s t e d  s ince  e a r l i e r  s i g h t i n g s .  Only Ruhle (1959) has repo;ted 
the  House Sparrow, but one o ther  r e p o r t  of the  Ca l i fo rn ia  Q u a i l  
(Carpenter 1959a) - occurs i n  the  l i t e r a t u r e .  
Native spec ies  show d i s t r i b u t i o n  t r ends  s imi la r  t o  the  
e x o t i c s ,  al though they have more r e s t r i c t e d  d i s t r i b u t i o n s  and a r e  
o f t e n  uncommon ou t s ide  l imi ted  a reas .  The d i e t a r y  s p e c i f i c i t y  of  
most na t ive  f o r e s t  b i r d s  l i m i t s  them to  small  a reas  of s u i t a b l e  
h a b i t a t .  Table 2 i l l u s t r a t e s  the  r e s t r i c t e d  ranges of these 
b i r d s .  I t  appears t h a t  n a t i v e  b i r d s ,  unl ike exo t i c  b i r d s ,  a r e  
s t rong ly  and negat ively a f fec ted  by h a b i t a t  changes caused by 
grazing f e r a l  ungulates  and the  invasion of e x o t i c  p lan t s .  The 
genera l ized  na t ive  f o r e s t  b i r d s  ( e .g . ,  t he  'Amakihi and the  
'Apapane) have l a r g e r  d i s t r i b u t i o n s  i n  t h e  Crater  D i s t r i c t  and 
a r e  i n  l e s s  danger of e x t i r p a t i o n  from t h e  a rea  than the  more 
spec ia l i zed  Maui Creeper and I W .  The ranges of the  ' l a t t e r  
spec ies  w i t h i n  Haleakala a r e  l imi ted  and a r e  probably h ighly  sen- 
s i t i v e  t o  seasonal  s h i f t s  i n  resource abundance, apparent ly more 
so than those of the  'Amakihi and 'Apapane. 
Native non-passerines tend t o  have broader ranges than do 
the  honeycreepers, but none a r e  a s  abundant a s  the  broad-ranged 
e x o t i c s  such a s  the  Chukar (Fig.  7 )  or Pheasant (Fig.  9 ) .  A s  
i l l u s t r a t e d  i n  Figures 6 and 11, the  ranges of  the  NZnZ and the 
Pueo a r e  s i m i l a r  i n  many r e s p e c t s  t o  those of the  broad-ranged 
e x o t i c s ,  except i n  regard t o  dens i ty  values.  The lower d e n s i t i e s  
of n a t i v e  non-passerines may be a t t r i b u t e d  t o  severa l  f a c t o r s ,  
among them, competit ion between na t ive  and exo t i c  spec ies  and the 
r e s u l t a n t  exclusion of n a t i v e s  from sub-optimal h a b i t a t s ,  h a b i t a t  
a l t e r a t i o n ,  and predat ion by e x o t i c  mammals, a l l  of which mer i t  
f u r t h e r  s tudy.  
S t r u c t u r e  _and Ecqlogical Relat ionships of  the  A v i £ m  
During our surveys,  we found 5 endemic ( 2 2 % ) ,  4 indigenous 
( l 7 % ) ,  and 1 4  e x o t i c  ( 6 1 % )  bird forms ( inc luding  spec ies  and sub- 
spec ies )  i n  t he  Crater  D i s t r i c t  o f  Haleakala National Park. 
Since the  a r r i v a l  of European man, four endenic Hawaiian forms 
f o r m e r l y  found  on Maui have  a p p a r e n t l y  become e x t i r p a t e d  (Hawai i  
Audubon S o c i e t y  1 9 7 8 ) .  Two o f  t h e s e ,  t h e  ' A g o  o r  N e w e l l ' s  Shea r -  
w a t e r  ( P u f f i n s  p u f f  i n u s  n e w e l l i )  and t h e  'Blu ( P s i t - t i r o s t r a  
s i t t a c e a ) ,  a r e  l i k e l y  t o  have  been  found  i n  H a l e a k a l a  N a t i o n a l  
F j i x - 3 -  r a s t i c  c h a n g e s  i n  v e g e t a t i o n  w i t h i n  t h e  C r a t e r  D i s t r i c t  
a s  a  r e s u l t  o f  g r a z i n g  by c a t t l e  (Bos - t a u r u s )  and e s p e c i a l l y  
g o a t s  (w h i r c u s )  and r o o t i n g  by f e r a l  p i g s  (Sus  s c r o f a )  have 
p r o b a b l y  been  r e s p o n s i b l e  f o r  e l i m i n a t i n g  s e v e r a l f o r e s t - b i r d s  
f rom t h i s  p o r t i o n  o f  t h e  Park  ( e . g . ,  ' A k e p e u ' i e  o r  Maui 'Akepa, 
Loxo s c o c c i n e u s  o c h r a e e u s ;  Maui Nukupu'u,  H e m i  n a t h u s  l u c i d u s  
d s ;  Maui P a r r o t b i l l ,  P s e u d o n e s t o r  s ; and  
'Akohekohe o r  C r e s t e d  Honeyc reepe r ,  Palmer- ia  d o l e i ) .  A l though  
t h e s e  b i r d s  may s t i l l  be found  w i t h i n  t h e  N a t i o n a l  P a r k ,  t h e y  c a n  
no l o n g e r  be s e e n  i n  t h e  C r a t e r  D i s t r i c t .  
S e a s o n a l  v a r i a t i o n  was o b s e r v e d  i n  some s p e c i e s ,  a l t h o u g h  
s u c h  v a r i a t i o n s  d o  n o t  a p p e a r  t o  be  p a r t i c u l a r l y  i m p o r t a n t .  The 
'Ua ' u  i s  a b s e n t  d u r i n g  non-breeding  months  (November t h r o u g h  
F e b r u a r y ) ,  and  t h e  P l o v e r  is  a b s e n t  d u r i n g  i t s  b r e e d i n g  s e a s o n  
( A p r i l  t h r o u g h  A u g u s t ) .  Chukar c h i c k s  a r e  common d u r i n g  l a t e  
s p r i n g  and summer months ,  w h i l e  t h e  more s e c r e t i v e  Ring-necked 
P h e a s a n t  and i t s  o f f s p r i n g  a r e  less o b v i o u s  d u r i n g  b r e e d i n g  
months  ( J a n u a r y  t h r o u g h  J u l y ) .  Only two i n t r o d u c e d  p a s s e r i n e s  
show marked s e a s o n a l  v a r i a t i o n .  House F i n c h e s  a r e  more o b v i o u s ,  
t hough  p r o b a b l y  n o t  more a b u n d a n t ,  i n  t h e  s p r i n g  and summer 
months  b e c a u s e  t h e y  t r a v e l  i n  l a r g e  f l o c k s  ( r a r e l y  a s  l a r g e  a s  
500 b i r d s )  d u r i n g  t h i s  time. The re  may b e  some r e l a t i o n s h i p  
be tween  t h i s  b e h a v i o r  and t h e  f r u i t i n g  t i m e s  o f  g r a s s e s ,  impor- 
t a n t  food  s o u r c e s  f o r  t h i s  s p e c i e s .  The second  s u c h  s p e c i e s ,  
L e i o t h r i x ,  is  much more a b u n d a n t  i n  t h e  Pa l ikG a r e a  i n  l a t e  
s p r i n g  and e a r l y  summer, u n d o u b t e d l y  i n  r e s p o n s e  t o  f r u i t i n g  o f  
' Z k a l a  s h r u b s  and e x o t i c  plum t r e e s .  
L o n g - e s t a b l i s h e d  i n t r o d u c e d  s p e c i e s  o f  b i r d s  form t h e  
l a r g e s t  c o n t i n g e n t  o f  t h e  C r a t e r  D i s t r i c t  a v i f a u n a ,  i n  t e r m s  o f  
b o t h  s p e c i e s  c o m p o s i t i o n  and abundance.  Changes i n  t h e  s t r u c t u r e  
and p l a n t  s p e c i e s  c o m p o s i t i o n  o f  t h e  v a r i o u s  communi t i e s  i n  t h e  
C r a t e r  D i s t r i c t  have  undoub ted ly  f a c i l i t a t e d  t h e  s u c c e s s f u l  
e s t a b l i s h m e n t  o f  many o f  t h e  e x o t i c  b i r d s .  G r a n i v o r o u s  b i r d s  
( S k y l a r k ,  S p o t t e d  Munia, C a r d i n a l ,  and House F i n c h )  and  f r u g i v -  
o r o u s  o r  b rowsing  b i r d s  ( L e i o t h r  i x ,  Chukar ,  Ring-necked P h e a s a n t )  
a r e  s u c c e s s f u l  i n  t h e  e x t e n s i v e  g r a s s  and s c r u b l a n d  a r e a s ,  much 
o f  which were o n c e  o c c u p i e d  by d r y  f o r e s t  o r  s avannah  commu- 
n i t i e s .  Some s p e c i e s  a p p e a r  t o  be f i l l i n g  n i c h e s  unoccup ied  by 
n a t i v e  fo rms  on  Maui ( e . g . ,  t h e  s e e d - e a t e r  n i c h e ) ,  b u t  some 
( e . g . ,  Chukar ,  Ring-necked P h e a s a n t ,  Barn O w l )  - - may have  some 
c o m p e t i t i v e  o v e r l a p  w i t h  n a t i v e  s p e c i e s  ( e  . g . ,  Nene, Pueo) . 
A few o f  t h e  e x o t i c  s p e c i e s  a r e  r a r e  (Gray  F r a n c o l i n ,  Barn  
O w l ,  Rock Dove, Melodious  Laugh ing - th rush ,  S p o t t e d  Munia, 
C a r d i n a l )  a n d ,  a t  p r e s e n t ,  p r o b a b l y  have  min imal  impac t  on t h e  
n a t i v e  fo rms .  S e v e r a l  s p e c i e s ,  however ,  may c o n t i n u e  t o  expand 
t h e i r  r a n g e s  i f  r e p r o d u c t i v e  s u c c e s s  i s  h i g h  ( e . g . ,  Barn  O w l ,  
Melodious  Laugh ing - th rush ,  C a r d i n a l ,  S p o t t e d  Mun ia ) .  
Very l i t t l e  i s  known of the  impact of the exo t i c  b i rd  
spec ies  on na t ive  ecosystems, p a r t i c u l a r l y  the  avifauna.  The 
p o s s i b i l i t y  of competit ion e x i s t s  between a t  l e a s t  th ree  groups 
o f  n a t i v e  and exo t i c  b i rds .  Ground-nesting herbivores ,  the  
Chukar and the  Ring-necked Pheasant, may e x p l o i t  some of the  same 
resources a s  the  NFnC. The Barn O w l  and the Pueo undoubtedly 
prey on some of the  same mammal and b i rd  spec ies  and may compete 
fo r  nes t ing  s i t e s .  Two common passe r ines ,  the  Japanese White-eye 
and the  Leio thr ix ,  and poss ib ly  the  Melodious Laughing-thrush, 
may have some impact on na t ive  f o r e s t  b i rd  populat ions by 
competing fo r  food or  a s  d i s e a s e  vec tors .  
A s  long as  ecosystems i n  the  Crater D i s t r i c t  continue t o  
change a s  a  r e s u l t  of the  continued impact of e x o t i c  b i o t a ,  av i -  
faunal  s t r u c t u r e  and i n t e r s p e c i e s  r e l a t i o n s h i p s  w i l l  remain i n  a  
s t a t e  of f l u x .  While reduct ion of t h e  e x o t i c  b i r d s  s p e c i e s  is 
d e s i r a b l e  fo r  the  welfare  of n a t i v e  b i r d s ,  i t  i s  imprac t ica l  f o r  
many spec ies .  The na t ive  avifauna s t ands  the  bes t  chance of r e s -  
t o r a t i o n  or su rv iva l  i f  successional  t rends  i n  t he  present  
heavi ly impacted ecosystems a r e  toward climax communities of a  
r e l a t i v e l y  p r i s t i n e  na ture .  
Endangered Species Management 
Two endangered Hawaiian b i r d s  breed i n  the  Crater D i s t r i c t  
~ f  Haleakala National Park: the  'Ua'u, Pterodroma *eopygia 
sandwichensis, and the  NFng, Branta sandvicensis .  
The c l i f f s  of Haleakala Crater  c o n s t i t u t e  the  most important 
known breeding grounds of t h e  'Ua'u, an endemic Hawaiian form of 
the  Dark-rumped P e t r e l .  Perhaps t h e  most s e r i o u s  t h r e a t  t o  the  
continued s u r v i v a l  of t h i s  spec ies  is predat ion ,  p r imar i ly  by 
rats--probably Rattus r a t t u s  (Kjargaard,  i n  p r e s s ) .  The National 
-Park Service has an ongolng program of r a t  con t ro l  by means of 
snap t r a p s ,  which is i n t e n s i f i e d  during the breeding season of 
the  'Ua'u. I t  i s  of the  utmost importance t h a t  t h i s  program be 
continued and i n t e n s i f i e d  to  ensure successfu l  nest ing of t h i s  
endangered spec ies .  
The access  afforded by the  t e r r a i n  of the  'Ua'u nest ing area 
extending from Red H i l l  t o  above H6lua Cabin provides a  good 
opportuni ty f o r  an urgent ly  needed i n t e n s i v e  study of the  biology 
andbehav io r  of t h i s  spec ies .  The U .  S .  F i s h  and Wild l i fe  
Service ( 1 9 7 4 )  l i s ts  two 'Ua'u breeding grounds t h a t  have not  
been i n t e n s i v e l y  surveyed in  recent  years :  a t  Haupa'akea Peak 
( 3 . 5  miles west of HaleakalZ proper) and above KapaBaoa Cabin. 
'These a reas  should be s tudied  c l o s e l y  during the breeding season 
t o  determine the  s i z e  of breeding populat ions t h a t  may s t i l l  
e x i s t  t h e r e ,  a s  well  a s  t h e i r  nes t ing  success .  I f  s u b s t a n t i a l  
numbers of 'Uauu a r e  breeding i n  t hese  a r e a s ,  i t  would be 
advisable  t o  expand predator  con t ro l  programs t o  include them. 
T h e  Nenz, which a p p a r e n t l y  d i s a p p e a r e d  from Maui i n  t h e  
e a r l y  1 9 0 0 1 s ,  i s  b e i n g  r e i n t r o d u c e d  t o  Haleaka13  v i a  t h e  r e l e a s e  
o f  c a p t i v e - r a i s e d  b i r d s .  The NZnZ r e s t o r a t i o n  program h a s  been  
s u c c e s s f u l  i n  e s t a b l i s h i n g  p o p u l a t i o n s  o f  t h i s  s p e c i e s  w i t h i n  t h e  
H a l e a k a l a  C r a t e r  D i s t r i c t  ( P r a t t  1 9 7 7 ) .  S i n c e  1962 ,  489 b i r d s  
have  been  r e l e a s e d  i n  Ha leaka lZ .  However, w e  e s t i m a t e d  t h e  t o t a l  
C r a t e r  D i s t r i c t  p o p u l a t i o n  t o  be  a p p r o x i m a t e l y  88 t o  100  b i r d s .  
T h i s  s i t u a t i o n  d o e s  n o t  i n d i c a t e  t h a t  b r e e d i n g  i n  t h e  w i l d  i s  
a d e q u a t e  t o  e n s u r e  t h e  s p e c i e s ~ u c c e s s .  Whi le  r e s t o r a t i o n  - - pro -  
grams have  i n v o l v e d  t h e  r e l e a s e  o f  l a r g e r  numbers o f  Nene on 
H a w a i ' i ,  t h e s e  p o p u l a t i o n s  o f  c a p t i v e - r a i s e d  b i r d s  a r e  much l e s s  
e a s i l y  m o n i t o r e d  t h a n  t h o s e  on Maui b e c a u s e  t h e y  a r e  s o  much more 
w i d e l y  d i s t r i b u t e d .  For t h i s  r e a s o n ,  and  b e c a u s e  t h e  S t a t e  o f  
Hawaii  h a s  been  u n a b l e  t o  c a r r y  on  an  i n t e n s i v e  program t o  mon- 
i t o r  n e s t i n g  s u c c e s s  o f  r e l e a s e d  b i r d s ,  t h e  H a l e a k a l a  p o p u l a t i o n  
s h o u l d  be s t u d i e d  c a r e f u l l y .  Whi le  t h e r e  i s  no  d o u b t  t h a t  t h e  
s p e c i e s  is now e a s i l y  m a i n t a i n e d  i n  c a p t i v i t y ,  i t  i s  c l e a r  t h a t  
b r e e d i n g  s u c c e s s  o f  c a p t i v e - r a i s e d  b i r d s  i n  t h e  w i l d  is  i n s u f -  
f i c i e n t  t o  w a r r a n t  removing t h e  s p e c i e s  from i ts  endange red  
c l a s s i f i c a t i o n .  
Both H a l e a k a l a  and Hawaii  VoBcenoes N a t i o n a l  P a r k s  have  i n i -  
t i a t e d  NZnZ r e s t o r a t i o n  programs i n v o l v i n g  t h e  c o n c e p t  o f  a  " E n 3  
Pa rk"  (Banko, i n  p r e s s ) .  T h a t  i s ,  b i r d s  a r e  r a i s e d  i n  t h e  same 
a r e a s  a s  t h e y  a r e  t o  be  r e l e a s e d .  T h i s  program h a s  e n j o y e d  some 
s u c c e s s ,  and  it  o f f e r s  a n  a l t e r n a t i v e  t o  t h e  S t a t e  o f  H a w a i i ' s  
program o f  r e l e a s i n g  b i r d s -  i n  a r e a s  u n f a m i l i a r  t o  them. F o r t u -  
n a t e l y ,  t h e r e  a r e  p l a n s  t o  c o n t i n u e  b o t h  p rog rams  and t o  expand 
t h e  " ~ e n e  Park t1  program. 
P r e d a t i o n  is p r o b a b l y  - - t h e  mos t  s e r i o u s  f a c t o r  h i n d e r i n g  
n e s t i n g  s u c c e s s  o f  Nene i n  t h e  w i l d  on b o t h  Maui and H a w a i l i .  
Mongoose, p i g s ,  c a t s ,  d o g s ,  and r a t s  a r e  a l i  l i k e l y  t o  d e s t r o y  
n e s t s ,  e g g s ,  young,  and a d u l t s .  A l though  t h e  Park  S e r v i c e  p ro -  
h i b i t s  v i s i t o r s  f rom b r i n g i n g  d o g s  and c a t s  i n t o  t h e  C r a t e r ,  
f e r a l  a n i m a l s  o f t e n  e n t e r  i n d e p e n d e n t l y .  A s  w i t h  t h e  ' U a l u ,  t h e  
P a r k ' s  program o f  p r e d a t o r  t r a p p i n g ,  which i s  i n t e n s i f i e d  d u r i n g  
b r e e d i n g  months ,  w i l l  be c o n t i n u e d  and s h o u l d  p r o b a b l y  be  geo-  
g r a p h i c a l l y  expanded .  ( E f f o r t s  a r e  now c o n c e n t r a t e d  i n  t h e  
~ a l i k u  a r e a . )  P .  Banko ( g e r ~ .  comm.) , c u r r e n t l y  c o n d u c t i n g  
i n t e n s i v e  s t u d i e s  o f  t h e  G n e  I n  b o t h  Hawaii  Volcanoes  and 
H a l e a k a l a  N a t i o n a l  P a r k s ,  h a s  some e v i d e n c e  t h a t  mongoose a r e  
p r o b a b l y  t h e  mos t  i m p o r t a n t  Gn'E p r e d a t o r s .  The r e s u l t s  o f  h i s  
r e s e a r c h  s h o u l d  p r o v i d e  some i m p o r t a n t  g u i d e l i n e s  f o r  t h e  p r e s e n t  
~ < n e  r e s t o r a t i o n  p r o j e c t .  
Whi le  t h e  management o f  endange red  s p e c i e s  s h o u l d  be  a  h i g h  
p r i o r i t y ,  management o f  e c o s y s t e m s  t o  e n h a n c e  h a b i t a t  qua1  i t y  f o r  
n a t i v e  b i r d s  i n  g e n e r a l  i s  a l s o  o f  g r e a t  i m p o r t a n c e .  We s u g g e s t  
t h a t  management e f f o r t s  i n  t h i s  d i r e c t i o n  b e  c o n c e n t r a t e d  on  t h e  
e l i m i n a t i o n  o f  f e r a l  xiammals, e s p e c i a l l y  g o a t s  and p i g s ,  and 
e x o t i c  p l a n t s .  Another  i m p o r t a n t  p r i o r i t y  f o r  N a t i o n a l  Pa rk  
S e r v i c e  Management programs r e l a t e d  t o  a v i f  auna  i s  t h e  s u p p o r t  
and encouragement  o f  b a s i c  r e s e a r c h  on t h e  b i o l o g y  o f  n a t i v e  b i r d  
s p e c i e s  w i t h  emphas i s  o n  t h e  n a t u r e  of  h a b i t a t  r e q u i r e m e n t s  and 
f a c t o r s  a f  f e e t i n g  b r e e d i n g  success. Such s t u d i e s  migh t  b e g i n  
w i t h  endangered spec ies ,  p a r t i c u l a r l y  those most l imi ted  in  t h e i r  
numbers and d i s t r i b u t i o n .  I t  w i l l  a l s o  be important t o  i n i t i a t e  
research on some of the  more successfu l  exo t i c  spec ies  w i t h  the  
ob jec t ive  of determining t h e i r  p o t e n t i a l  fo r  competition w i t h  
n a t i v e  b i r d s  and t h e i r  e f f e c t s  on o ther  ecosystem components. 
SUMMARY 
F ie ld  surveys conducted i n  the  Crater  D i s t r i c t  of Haleakala 
National Park between June 1 9 7 6  and August 1978 revealed the 
presence of 23 spec ies  of b i r d s  i n  2 2  genera and 15 fami l i e s .  
There were 1 4  introduced,  4 indigenous, and 5 endemic spec ies .  
Two of the  endemic spec ies  conta in  forms endemic t o  Maui, and two 
s f  the indigenous spec ies  conta in  forms endemic t o  Hawai'i .  The 
'Ua'u  ark-rumped P e t r e l ,  Pterodroma phaeopygia sandwichensi-s) 
and the  Ngnz (Hawaiian Goose, Branta s a n d v i c e n s i s ) ,  both endemcc 
t o  Hawai'i ,  a r e  a l s o  conside-danqered. m e  major breeding 
population of 'Ua'u i s  found w i t h i n  t hees tudy  area .  
- 
Greates t  numbers of spec ies  and indiv iduals  were found i n  
small ,  densely vegetated a r e a s ,  while much of the  extens ive  a reas  
of  volcanic  cinder  and ash were devoid of both p l a n t s  and b i rds .  
Scrub h a b i t a t s  and a lp ine  grass lands  s u f f e r  se r ious  d is turbance  
from grazing by f e r a l  goats  (Capra h i r c u s )  and rooting by f e r a l  
p igs  ( S u s  s c r o f a )  both of which f a c i l i t a t e  the  spread of i n t r o -  
duced pTant-osystem dis turbance  associa ted  w i t h  t h e  presence 
and a c t i v i t i e s  of  introduced b i o t a  obviously favors  t h e  su rv iva l  
of introduced b i r d s ,  which were abundant and widely d i s t r i b u t e d .  
W i t h  the  exception of the 'Apapane (Himatione sanguinea) and the 
Maui 'Amakihi (Loxops v i r e n s  w i l s o n i ) ,  n a t i v e  passe r ines  were 
uncommon w i t h  r e s t r i c t e d  d i s t r i b u t i o n s .  
Seasonal t rends  i n  abundance and d i s t r i b u t i o n  were noted for  
some spec ies ,  and a r e  apparent ly influenced by f l u c t u a t i o n s  i n  
the  a v a i l a b i l i t y  of food resources,  e s p e c i a l l y  seeds,  f r u i t s ,  and 
nectar-producing flowers.  
Several  endemic passer ines  which a c t u a l l y  or probably 
occurred i n  the  study a rea  severa l  decades ago can be found i n  
the  r e l a t i v e l y  undisturbed r a i n  f o r e s t s  on the  nor theas t  s lopes  
of HaleakalZ. Their absence from the  Crater  D i s t r i c t  i n d i c a t e s  
the  importance of negat ive ecologica l  impact t h a t  has r e su l t ed  
from the  unwise in t roduct ion  of numerous p l a n t s  and animals. 
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FIGURE 1. Ihp of the major Hawaiian Islands with enlarged view of 
bhui to show the location of Haleakala National Park. 

r,om -CINDER, ROCK, OPEN NATIVE SHRUB HABITATS 
cns -CLOSED NATIVE SHRUB HABITATS 
D,mx -GRASSLANDS ( Deschampsia oustralis OR MIXED 
EXOTIC SPP.) 
mx(So) -SAVANNAH : MIXED GRASSES, MEMANE 
'x. it ,cM,cMy - CLOSED FOREST : INTRODUCED TREES, CLOSED Metrosideros , OR CLOSED Myrsine 
FIGURE 3 .  V e g e t a t i o n  map o f  t h e  Crater D i s t r i c t  o f  
H a l e a k a l a  N a t i o n a l  Pa rk  showing t h e  ma jo r  
h a b i t a t  t y p e s  ( a f t e r  Whi t eake r  1 9 7 8 ) .  
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FIGURE 5. Map o f  t h e  d i s t r i b u t i o n  o f  t h e  K0a'e-kea (White- 
t a i l e d  T r o p i c b i r d ) ,  Crater D i s t r i c t ,  H a l e a k a l a  





F I G U R E  8. Map of the distribution of the Gray Francolin, 






FIGURE 12. Map of the distribution of the Skylark, Crater 
District, Haleakala National Park. 

I BIRDS /4O ha 
MOCKINGBIRD 
Mimus polyglottos 
F I G U R E  1 4 .  Map of  t h e  d i s t r i b u t i o n  o f  t h e  Mockingbird, 
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JAPANESE WHITE -EYE 
Zosterops japonico 
Map of t h e  d i s t r i b u t i o n  o f  t h e  J a p a n e s e  White-eye,  L. FIGURE 15 .  
crater D i s t r i c t ,  H a l e a k a l a  N a t i o n a l  P a r k .  

'ALAUWAHIO ( MAUl CREEPER ) 
Loxo~s maculata newtonil 
FIGURE 1 7 .  Map o f  t h e  d i s t r i b u t i o n  of t h e  'Alauwahio (Maui 
C r e e p e r ) ,  C r a t e r  D i s t r i c t ,  H a l e a k a l a  N a t i o n a l  P a r k .  


I BIRDS /4O ha 
HOUSE FINCH 
Carpodacus mexicanus 
FIGURE 20. Map of the distribution of the House Finch, 
Crater District, Haleakala National Park. 
A CARDINAL ( Cardinalis cardinalis ) 
FIGURE 21. Map of the distribution of Rock Dove, Melodious Laughing-thrush, Common Myna, 
Spotted Munia, Cardinal--Crater District, Haleakala National Park. 
APPENDIX I 
ANNOTATED LIST OF BIRDS OF HALEAKALA CRATER, M A U I ,  HAWAI '1 
T h i s  a n n o t a t e d  l i s t  i s  based  p r i m a r i l y  on a v i a n  f i e l d  
s u r v e y s  conduc ted  i n  H a l e a k a l a  N a t i o n a l  Pa rk  ( F i g .  1) from 1956 
t o  1978 .  We a l s o  o b t a i n e d  i n f o r m a t i o n  from Berge r  ( l g i ' z ) ,  t h e  
Hawaii  Audubon S o c i e t y  (1978)  , H.  E.  Smi th  (1976)  , and f i e l d  
n o t e s  p u b l i s h e d  i n  t h e  ' E l e p a i o ,  j o u r n a l  o f  t h e  Hawaii  Audubon 
S o c i e t y .  I n  a d d i t i o n ,  v a r i o u s  b i o l o g i s t s  who have  worked i n  
Haleaka13  i n  r e c e n t  y e a r s  p r o v i d e d  u n p u b l i s h e d  d a t a .  
For t h e  s a k e  o f  u n i f o r m i t y ,  t h e  f o r m a t  o f  t h i s  l i s t  is 
p a t t e r n e d  w i t h  s l i g h t  m o d i f i c a t i o n  a f  t e r  t h e  Hawaii  Audubon 
S o c i e t y ' s  " P r e l i m i n a r y  L i s t  o f  B i r d s  o f  Hawaii"  ( P y l e  1 9 7 7 ) .  
V e r n a c u l a r  and s c i e n t i f i c  names f o l l o w  t h e  American O r n i t h o l -  
o g i s t s  ' Union C h e c k - l i s t  o f  Nor th  American B i r d s ,  1957 e d i t i o n ,  
i n c l u d i n g  t h e  - 32nd a n d 3 3 r d  -Supp lemen t s  (AOO 1973,  1 9 7 6 ) .  For 
s p e c i e s  n o t  i n c l u d e d  i n  t h e  AOU C h e c k - l i s t ,  v e r n a c u l a r  and s c i e n -  
t i f i c  names o f  i n t r o d u c e d  s p e c i e s  f o l l o w  Berge r  ( 1 9 7 6 ) ,  and names 
f o r  n a t i v e  Hawaiian s p e c i e s  g e n e r a l l y  f o l l o w  Hawaii  Audubon 
S o c i e t y  ( 1 9 7 8 ) ,  w h i l e  Hawaiian l a n g u a g e  names f o l l o w  T i t comb  and 
Gagn6 ( 1 9 7 6 ) .  
The g e o g r a p h i c  s c o p e  o f  t h i s  l i s t  is t h e  C r a t e r  D i s t r i c t  o f  
H a l e a k a l a  N a t i o n a l  Park  ( F i g .  2 )  . A d d i t i o n a l  f i e l d  work i n  o t h e r  
r e g i o n s  o f  H a l e a k a l a  N a t i o n a l  Pa rk  p l a n n e d  f o r  t h e  n e a r  f u t u r e  
s h o u l d  a l l o w  t h e  e x p a n s i o n  o f  t h i s  l is t  t o  i n c l u d e  t h e  e n t i r e  
Pa rk .  
We have  d e r i v e d  mos t  s p e c i e s '  d e n s i t i e s  f rom t r a n s e c t  c o u n t s  
u s i n g  t h e  " c o u n t  x d e t e c t a b i l i t y "  method d e s c r i b e d  by Emlen 
(1971)  o r  t h e  c i r c u l a r  p l o t  method o f  Reyno lds ,  S c o t t ,  and 
Nussbaum ( i n  p r e s s )  . We c a l c u l a t e d  some s p e c i e s '  d e n s i t i e s  f o r  
which t h e s e  methods  a r e  i n a p p r o p r i a t e  ( e . g . ,  game b i r d s ,  House 
F i n c h )  by a v e r a g i n g  c e n s u s  t o t a l s  p e r  u n i t  a r e a  c e n s u s e d .  A l l  
d e n s i t y  v a l u e s  r e p r e s e n t  a v e r a g e  numbers f o r  s i m i l a r  h a b i t a t  
t y p e s .  S e p a r a t e  d e n s i t y  v a l u e s  a r e  g i v e n  f o r  d i s s i m i l a r  h a b i t a t  
t y p e s .  
STATUS SYMBOLS 
RESIDENT SPECIES; NATIVE 
R e  = Resident - -endemic  a t  s p e c i e s  l e v e l ;  
n o t  e x t i n c t  
R i  = R e s i d e n t - - i n d i g e n o u s  s p e c i e s  ; 
Hawaiian form n o t  endemic 
R i s  = R e s i d e n t - - i n d i g e n o u s  s p e c i e s ;  
Hawaiian s u b s p e c i e s  endemic 
FOREIGN OR INTRODUCED SPECIES; RESIDENT 
F1 = Fore ign - - long-es  t a b l i s h e d ;  
b r e e d i n g  f o r  more t h a n  25  y e a r s  
Fn = Foreign--new i n t r o d u c t i o n ;  
a p p a r e n t l y  e s t a b l i s h e d  and b r e e d i n g ,  b u t  f o r  
less  t h a n  25  y e a r s  
BREEOING SPECIES I N  H A W A I ' I ;  NATIVE; MOST INDIVIDUALS LEAVE 
HAWAI ' I  WHEN NOT BREEDING 
B i  = B r e e d e r - - i n d i g e n o u s  s p e c i e s  ; 
Hawaiian form a l s o  b r e e d s  e l s e w h e r e  
B i s  = B r e e d e r - - i n d i g e n o u s  s p e c i e s ;  
Hawaiian s u b s p e c i e s  b r e e d s  o n l y  i n  Hawaiian 
I s l a n d s  
VISITOR SPECIES; BREEDS ELSEWHERE; OCCURS I N  H A W A I ' I  WHEN NOT 
B R E E D I N G  
Vr = V i s i t o r - - r e g u l a r  m i g r a n t  
ENDANGERED SPECIES ( * )  
An a s t e r i s k  p r e c e d i n g  t h e  s c i e n t i f i c  name o f  t h e  b i r d  
i n d i c a t e s  t h a t  t h e  s p e c i e s  i s  c u r r e n t l y  on t h e  f e d e r a l  l i s t  o f  
endange red  s p e c i e s  ( U .  S. F i s h  and W i l d l i f e  S e r v i c e  1 9 7 9 ) .  
ANNOTATED LIST 
FAMILY PROCELLARI I D A E  (SHEARWATERS AND PETRELS ) 
" P t e r o d r o m a  p h a e o p y g i a  s a n d w i c h e n s i s  ' U a ' u  
B i s  H a w a i i a n  P e t r e l  
( D a r  k-rumped P e t r e l )  
N e s t i n g  b u r r o w s  r e p o r t e d  o n  w e s t - n o r t h w e s t  w a l l  o f  H a l e a k a l a  
C r a t e r  D i s t r i c t  f r o m  Red H i l l  t o  d i r e c t l y  a b o v e  H o l u a  C a b i n ,  
a b o v e  K a p a l a o a  C a b i n ,  a n d  a t  H a u p a ' a k e a  Peak  ( U .  S .  F i s h  a n d  
W i l d l i f e  S e r v i c e  1 9 7 4 ) .  O b s e r v a t i o n s  d u r i n g  t h i s  s t u d y  i n c l u d e  
s i g h t i n g s  o n  t h e  n o r t h - n o r t h w e s t  w a l l  o f  t h e  C r a t e r  a n d  a b o v e  
K a p a l a o a  C a b i n .  A u r a l  d e t e c t i o n s  w e r e  made a t  P u ' u  MZmane a b o u t  
a n  h o u r  a f t e r  s u n s e t  i n  J u n e  1 9 7 6  a n d  J u n e  1 9 7 7 .  Also h e a r d  a t  
P a l i k E  two t o  t h r e e  h o u r s  a f t e r  s u n s e t  i n  J u n e ,  J u l y ,  a n d  A u g u s t  
1 9 7 7  ( G .  T e v e s ,  p e r s .  comm. a n d  t h i s  s t u d y ) .  D a t a  a r e  
i n s u f f i c i e n t  t o  make a t o t a l  p o p u l a t i o n  e s t i m a t e .  
FAMILY PHAETHONTIDAE (TROPICBIRDS) 
P h a e t h o n  l e p t u r u s  d o r o t h e a e  
B i  o p i c b i  
B r e e d s  o n  Maui ( B e r g e r  1 9 7 2 :  5 0 ) ,  b u t  no  n e s t s  r e p o r t e d  f r o m  
H a l e a k a l a  N a t i o n a l  P a r k .  One t o  f o u r  b i r d s  o b s e r v e d  f r e q u e n t l y  
i n  Kaupd Gap,  e s p e c i a l l y  west w a l l ,  d u r i n g  t h i s  s t u d y .  B i r d s  
l a n d e d  o n  c l i f f  f a c e  o f  west Kaup5 Gap o n  two d i f f e r e n t  o c c a s i o n s  
( J u n e  1 9 7 6 ,  J a n u a r y  1 9 7 7 ) .  I n  J u l y  1 9 7 7 ,  t h r e e  b i r d s  w e r e  
o b s e r v e d  a t  P a l i k i i  a n d  o n e  n e a r  NZmana o  k e  Akua. 
FAMILY ANATIDAE (DUCKS AND GEESE) 
*Br a n t a  s a n d v i c e n s i s  
Re 
NSn5 
H a w a i i a n  G o o s e  
May b e  s e e n  f l y i n g  t h r o u g h o u t  t h e  C r a t e r  D i s t r i c t ,  e x c e p t  i n  
r a i n  f o r e s t  a r e a s .  P a r t i c u l a r l y  common i n  e a s t e r n  h a l f  o f  
C r a t e r ,  e s p e c i a l l y  t h e  P a l i k E  a r e a .  F r e q u e n t l y  o b s e r v e d  i n  
a l p i n e  g r a s s l a n d s  o n  K a l a p a w i l i  R i d g e  a n d  K u i k i .  The  S t a t e  o f  
H a w a i i ,  i n  c o o p e r a t i o n  w i t h  t h e  N a t i o n a l  P a r k  S e r v i c e ,  h a s  b e e n  
r e l e a s i n g  t h i s  species  i n  H a l e a k a l X  a t  Pa1ikT.i s i n c e  1 9 6 2 ,  a n d  t h e  
f i r s t  r e p o r t e d  b r e e d i n g  was d i s c o v e r e d  J u l y  1 9 7 1  ( P r a t t  1 9 7 2 a ) .  
S u c c e s s f u l  b r e e d i n g  h a s  e n s u e d  e a c h  y e a r ,  e x c e p t  1 9 7 6  ( ~ r a t t  
1 9 7 7 ) .  T o t a l  p o p u l a t i o n  e s t i m a t e d  a t  80-100 b i r d s  i n  t h e  C r a t e r  
D i s t r i c t .  
FAMILY PHASIANIDAE (QUAILS, PHEASANTS, AND FRANCOLINS) 
A l e c t o r i s  c h u k a r  
F1  Chukar 
F r e q u e n t l y  o b s e r v e d  and w i d e l y  d i s t r i b u t e d  a t  an  a v e r a g e  
d e n s i t y  o f  9 b i r d s / 4 0  ha t h r o u g h o u t  o p e n ,  d r y  v e g e t a t e d  a r e a s  i n  
t h e  Par  k ,  i n c l u d i n g  a l p i n e  g r a s s l a n d s .  
F r a n c o l i n u s  p o n d i c e r i a n u s  
Fn Gray F r a n c o l i n  
Rare  i n  C r a t e r  D i s t r i c t  a l t h o u g h  p r o b a b l y  expand ing  i t s  
r a n g e  i n t o  t h e  x e r i c  s c r u b l a n d s  o f  t h e  a r e a .  Observed  i n  west 
KaupS Gap twice d u r i n g  t h i s  s t u d y :  o n c e  a t  a b o u t  1520 m e l e v a -  
t i o n  ( C .  W .  S m i t h ,  p e r s .  comm.), and more r e c e n t y  a t  1770  m. 
F r e q u e n t l y  o b s e r v e d  on  Kaup6 Ranch ( r a n c h  h a n d ,  p e r s .  comm.). 
P h a s i a n u s  c o l c h i c u s  
F1 Ring-necked P h e a s a n t  
Widely d i s p e r s e d  i n  a l l  open  v e g e t a t e d  a r e a s  i n  t h e  P a r k  and 
a t  e d g e s  o f  f o r e s t e d  r e g i o n s .  D e n s i t y  = 5 b i r d s / 4 0  h a ,  h i g h e r  
( 8  b i r d s / 4 0  h a )  n e a r  P a l i k E .  
FAMILY CHARADRI I D A E  (PLOVERS) 
P l u v i a l  is d o m i n i c a  
Vr 
K6lea 
Golden P l o v e r  
Widely d i s t r i b u t e d  i n  s h r u b l a n d s  and g r a s s l a n d s  o f  t h e  P a r k ,  
i n c l u d i n g  a l p i n e  g r a s s l a n d s .  P r e s e n t  Augus t  t h r o u g h  A p r i l .  
D e n s i t y  = 5 b i r d s / 4 0  h a .  
FAMILY TYTONIDAE (BARN OWLS) 
T y t o  a l b a  
-
Fn Barn O w l  
Uncommon ( d e n s i t y  < 1 b i r d / 4 0  h a ) ,  i n  s h r u b l a n d s  and g r a s s -  
l a n d s  ( i n c l u d i n g  a l p i n e  g r a s s l a n d s )  , e s p e c i a l l y  n e a r  s o u t h e a s t  
end o f  C r a t e r  D i s t r i c t  and n e a r  Hosmer Grove. D i f f i c u l t  t o  
d i s t i n g u i s h  f rom Hawaiian O w l  a t  g r e a t  d i s t a n c e s .  
FAMILY STRIGIDAE (TYPICAL OWLS) 
A s i o  flammeus s a n d w i c h e n s i s  
R i  s 
Pu e o  
Hawaiian O w l  
Uncommon ( d e n s i t y  < 1 b i r d / 4 0  h a )  i n  s h r u b l a n d s  and g r a s s -  
l a n d s ,  a t  f o r e s t  e d g e s  and i n  f o r e s t s ,  e s p e c i a l l y  i n  t h e  e a s t e r n  
p a r t  o f  t h e  C r a t e r  D i s t r i c t ,  a l o n g  Halemau'u T r a i l ,  n e a r  Park  
H e a d q u a r t e r s ,  and Hosmer Grove. A l so  o b s e r v e d  i n  a l p i n e  
g r a s s l a n d  on K a l a p a w i l i  Ridge and K u i k i  d u r i n g  t h i s  s t u d y .  
FAMILY COLUMBIDAE (DOVES, PIGEONS) 
Columba l i v i a  
F1 Rock Dove 
Uncommon; o b s e r v e d  i n  K o l o l a u  Gap o n  t h r e e  s e p a r a t e  
o c c a s i o n s  ( H o w a r t h ,  p e r s .  comm., a n d  t h i s  s t u d y )  . 
FAMILY ALAUDIDAE (LARKS) 
A l a u d a  a r v e n s i s  
F1 S k y l a r k  
D i s t r i b u t e d  t h r o u g h o u t  g r a s s l a n d s  and  o p e n  s h r u b l a n d s ,  
i n c l u d i n g  a l p i n e  r e g i o n s ,  i n  t h e  P a r k .  D e n s i t y  = 2  b i r d s / 4 0  h a ;  
more  common w i t h i n  C r a t e r  t h a n  o n  n o r t h w e s t  s l o p e .  
FAMILY T I M A L I I D A E  (BABBLERS) 
G a r r u l a x  c a n o r u s  
F 1  M e l o d i o u s  L a u g h i n g - t h r u s h  
( C h i n e s e  T h r u s h ,  Hwa-mei) 
Uncommon; s e v e r a l  b i r d s  o b s e r v e d  o n  Kaup5 T r a i l  a t  a b o u t  
1 2 0 0  m d u r i n g  t h i s  s t u d y ;  r e p o r t e d  f r o m  Halemau 'u  T r a i l  Head by 
H .  E.  S m i t h  ( 1 9 7 6 ) .  
L e i o t h r  i x  l u t e a  
F1 R e d - b i l l e d  L e i o t h r i x  
( L e i o t h r  i x ,  
J a p a n e s e  H i l l  R o b i n )  
S e a s o n a l l y  a b u n d a n t  ( i . e . ,  p r e s e n t  i n  J u n e  1 9 7 6  a t  a  d e n s i t y  
o f  1 2  b i r d s / 4 0  h a ,  a n d  March 1 9 7 7 ;  a b s e n t  J a n u a r y  1 9 7 7 )  i n  P a l i k i i  
a r e a .  A l s o  o b s e r v e d  i n  west Kaup5 Gap,  i n  and a d j a c e n t  t o  Hosmer 
G r o v e ,  a n d  e a s t  o f  P u l u  N i a n i a u  b y  H .  E. S m i t h  ( 1 9 7 6 ) .  P r o b a b l y  
p r e s e n t  t h o u g h  n o t  common i n  m o s t  w e t  f o r e s t s .  
FAMILY M I M I D A E  (MOCKINGBIRDS) 
Mimus p o l y q l o t t o s  
F1 M o c k i n g b i r d  
O c c u r s  i n  d r y  f o r e s t ,  g r a s s l a n d s ,  a n d  s h r u b l a n d s ,  i n c l u d i n g  
c l i f f  f a c e s ,  t h r o u g h o u t  C r a t e r  D i s t r i c t .  R e p o r t e d  f r o m  ~ a l e m a u ' u  
T r a i l  Head,  Hosmer G r o v e ,  P u ' u  N i a n i a u  b y  H .  E .  S m i t h  ( 1 9 5 6 ) .  
D e n s i t y  = 1 b i r d / 4 0  h a .  
FAMILY ZOSTEROPIDAE (WHITE-EYES) 
Z o s t e r o p s  j a p o n i c a  
F 1 J a p a n e s e  White-eye 
(Whi te -eye ,  Mej i r o )  
Common ( d e n s i t y  = 50 b i r d s / 4 0  ha  i n  s p a r s e l y  v e g e t a t e d  
a r e a s )  t o  abundan t  ( d e n s i t y  = 2 7 5  b i r d s / 4 0  ha  i n  f o r e s t e d  a r e a s )  
t h r o u g h o u t  t h e  P a r k .  Absent  f rom g r a s s l a n d s  and a e o l i a n  
h a b i t a t s .  P r o b a b l y  t h e  mos t  a b u n d a n t  b i r d  i n  t h e  P a r k .  
FAMILY STURNIDAE (MYNAS AND STARLINGS) 
A c r i d o t h e r e s  t r i s t i s  
F1 Common Myna 
A few b i r d s  p r e s e n t  a t  o c c u p i e d  b u i l d i n g s  i n  t h e  Pa rk  
( o u t s i d e  t h e  C r a t e r  p e r  s e )  , Hosmer Grove,  and Halemau'u T r a i l  
Head. 
FAMILY DREPANIDIDAE (HAWAI I A N  BONEYCREEPERS) 
SUBFAMILY PSITTIROSTRINAE (GREEN AND YELLOW HONEYCREEPERS) ' 
L o x o ~ s  v i r e n s  w i l s o n i  Maui 'Amakihi  
T h i s  s u b s p e c i e s  is endemic  t o  Maui, M o l o k a ' i ,  and  L z n a ' i .  
Uncommon ( d e n s i t y  = 4 b i r d s / 4 0  h a )  i n  s h r u b l a n d s  o f  e a s t e r n  
C r a t e r ;  common ( d e n s i t y  = 60 b i r d s / 4 0  h a ) ,  t h o u g h  n o t  a b u n d a n t ,  
i n  w e t  and d r y  f o r e s t e d  a r e a s  o f  t h e  P a r k ,  and i n  s h r u b l a n d s  on  
n o r t h w e s t  s l o p e  ( e .  , f rom P a r k  H e a d q u a r t e r s  t o  Pu 'u  N i a n i a u ,  
i n c l u d i n g  Hosmer G r o v e ) .  
L o x o ~ s  m a c u l a t a  n e w t o n i  'Alauwahio  
(Maui C r e e p e r )  
Uncommon ( d e n s i t y  r a n g e  = 3-12 b i r d s / 4 0  h a )  i n  wet f o r e s t s  
o f  t h e  P a r k ,  i n c l u d i n g  P a l i k U  r e g i o n  and Hosmer Grove. 
SUBFAMILY DREPANIDINAE (RED AND BLACK HONEYCREEPERS) 
Hima t ione  s a n q u i n e a  s a n g u i n e a  ' Apapane 
'Re 
P r e s e n t  b u t  n o t  common ( d e n s i t y  = 1-40 b i r d s / 4 0  h a )  i n  
s h r u b l a n d s  and d r y  f o r e s t s ;  a b u n d a n t  ( d e n s i t y  = 330 b i r d s / 4 0  h a )  
i n  wet f o r e s t .  
V e s t i a r i a  c o c c i n e a  
Re 
P r e s e n t ,  t hough  uncommon ( d e n s i t y  = 4  b i r d s / 4 0  h a ) ,  i n  w e t  
f o r e s t s .  Observed a t  Hosmer Grove,  P a l i k G ,  K u i k i ,  K a l u a n u i ,  and 
K a l a p a w i l i  Ridge d u r i n g  t h i s  s t u d y .  One b i r d  r e p o r t e d  from 
' G ' i l i p u ' u  i n  J u n e  1976 ( L .  Stemmermann, p e r s .  comm.). 
FAMILY PLOCEIDAE (WAXBILLS, MUNIAS, AND WEAVER FINCHES) 
Lonchura p u n c t u l a t a  
F1 S p o t t e d  Munia 
( R i c e b i r d )  
Uncommon; o b s e r v e d  i n  J u l y  1977 a t  P a l i k E  and i n  Kaupo Gap. 
Also  r e p o r t e d  from Hosmer Grove and Pu 'u  N ian iau  ( H .  E .  Smi th  
1 9 7 6 ) .  
FAMILY FRINGILLIDAE (CARDINALS A N D  FINCHES) 
C a r d i n a l i s  c a r d i n a l i s  
F1 C a r d i n a l  
( N o r t h e r n  C a r d i n a l ,  
Nor th  American C a r d i n a l ,  
Kentucky C a r d i n a l )  
Uncommon; o b s e r v e d  i n  Kaup5 Gap d u r i n g  J u l y  1977. A l s o  
r e p o r t e d  from Hosmer Grove and P u t u  N i a n i a u  by H. E. Smi th  
( 1 9 7 6 ) .  
Car  o d a c u s  mexicanus  + House F i n c h  
( L i n n e t ,  P a p a y a b i r d )  
Common t o  a b u n d a n t  t h r o u g h o u t  t h e  Park  e x c e p t  i n  w e t  
f o r e s t s .  By f a r  t h e  mos t  a b u n d a n t  b i r d  i n  s h r u b l a n d s ,  g r a s s -  
l a n d s ,  and  d r y  f o r e s t s  i n  t h e  C r a t e r .  D e n s i t y  r a n g e  = 50-140 
b i r d s / 4 0  h a .  R a r e l y  o b s e r v e d  i n  v e r y  l a r g e  f l o c k s  ( a b o u t  500 
b i r d s )  i n  g r a s s l a n d  a r e a s  (Conan t ,  u n p u b l i s h e d  d a t a )  . 
